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(54) MOTOR SPEED CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a motor 
speed controller for settling the motor speed at a 
target speed quickly when a motor reaches the target 
speed. 

SOLUTION: At the time of accelerating a motor 19 to 
a target speed or decelerating the motor 19 
therefrom, speed control is performed by the rising 
voltage V of a rising voltage generation circuit 16. 
When a target speed is reached, an MPU 21 predicts 
a phase difference at the time of synchronism based 
on the target speed and produces a reference signal 
R having a phase difference 59 from an encoder 
pulse signal E and frequency corresponding to the 
target speed. A phase comparison circuit 11 receives 

the reference signal R and deliver a phase error signal V0, corresponding to the phase 
difference from encoder pulse signal E, to an adder 13. The adder 13 adds an offset 
voltage V0 to the phase error signal V9 which is then delivered to a motor driver 18. After 
waiting a time (T/2-<8T) determined one half of a period T corresponding to a target speed 
and a time 6T obtained from the phase difference 59, the MPU 21 inverts the reference 
signal R and then inverts the reference signal R at a period of T/2. 
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* NOTICES * 

JPO and. NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The speed control signal based on the phase error signal of a detection means to detect the 
rate of a motor and to output as a speed signal, and the speed signal which said detection means 
outputs and a predetermined reference signal is outputted. The phase simulation control means which 
controls the rate of said motor, and a predetermined speed control signal are outputted. A selection 
means to choose alternatively said speed control signal which the speed-control means to which the 
acceleration and deceleration of said motor are carried out, and said phase simulation control means 
output, and said speed control signal which said speed-control means outputs, and to output it, At the 
time of the driving means which drives said motor based on said speed control signal inputted from 
said selection means, and the acceleration and deceleration of said motor When said speed control 
signal which said speed-control means outputs to said selection means is made to choose and the rate 
of said motor reaches a predetermined target rate, while making said speed control signal which said 
phase simulation control means outputs choose The motor speed regulating device characterized by 
being a frequency corresponding to said target rate, and having generated the reference signal with 
the same phase contrast as the phase simulation back to said speed signal, and having the control 
means inputted into said phase simulation control means. 

[Claim 2] Said speed-control means is a motor speed regulating device according to claim 1 
characterized by carrying out speed adjusting control of said motor by the open loop control which 
outputs the fixed electrical potential difference which said motor permits, a fixed current, or the 
control signal set up beforehand as said speed control signal. 

[Claim 3] Said speed-control means is a motor speed regulating device according to claim 1 
characterized by being the frequency synchronization control means which outputs said speed 
control signal based on the frequency error signal of said speed signal which said detection means 
detected, and said reference signal, and carries out feedback control of the rate of said motor. 
[Claim 4] The speed control signal based on the phase error signal of a detection means to detect the 
rate of a motor and to output as a speed signal, and the speed signal which said detection means 
outputs and a predetermined reference signal is outputted. The speed control signal based on the 
frequency error signal of said speed signal and said predetermined reference signal which the phase 
simulation control means which controls the rate of said motor, and said detection means output is 
outputted. The frequency synchronousr-control means which carries out feedback control of the rate 
of said motor, Said speed control signal which said phase simulation control means outputs, and said 
speed control signal which said frequency synchronousr-control means outputs are chosen 
alternatively, or add and at the time of a selection means to output, the driving means which drives 
said motor based on said speed control signal inputted from said selection means, and the 
acceleration and deceleration of said motor If said speed control signal which said frequency 
synchronousr-control means outputs to said selection means is made to choose and the rate of said 
motor reaches a predetermined target rate While making said speed control signal which said 
frequency synchronousr-control means outputs, and said speed control signal which said phase 
simulation control means outputs add and output The motor speed regulating device characterized by 
being a frequency corresponding to said target rate, and having generated the reference signal with 
the same phase contrast as the phase simulation back to said speed signal, and having the control 
means inputted into said phase simulation control means. 
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[Claim 5] The speed control signal based on the phase error signal of a detection means to detect the 
rate of a motor and to output as a speed signal, and the speed signal which said detection means 
outputs and a predetermined reference signal is outputted. The phase simulation control means which 
controls the rate of said motor, and a predetermined speed control signal are outputted. A selection 
means to choose alternatively said speed control signal which the speed-control means to which the 
acceleration and deceleration of said motor are carried out, and said phase simulation control means 
output, and said speed control signal which said speed-control means outputs, and to output it, At the 
time of the driving means which drives said motor based on said speed control signal inputted from 
said selection means, and the acceleration and deceleration of said motor When said speed control 
signal which said speed-control means outputs to said selection means is made to choose and the rate 
of said motor reaches a predetermined target rate, while making said speed control signal which said 
phase simulation control means outputs choose The motor speed regulating device characterized by 
being a frequency corresponding to said target rate, and having generated the reference signal with 
the phase contrast near the core of the operating range of said phase simulation control means to said 
speed signal, and having the control means inputted into said phase simulation control means. 
[Claim 6] Said speed-control means is a motor speed regulating device according to claim 5 
characterized by carrying out speed adjusting control of said motor by the open loop control which 
outputs the fixed electrical potential difference which said motor permits, a fixed current, or the 
control signal set up beforehand as said speed control signal. 

[Claim 7] Said speed-control means is a motor speed regulating device according to claim 5 
characterized by being the frequency synchronization control means which outputs said speed 
control signal based on the frequency error signal of said speed signal which said detection means 
detected, and said reference signal, and carries out feedback control of the rate of said motor. 
[Claim 8] The speed control signal based on the phase error signal of a detection means to detect the 
rate of a motor and to output as a speed signal, and the speed signal which said detection means 
outputs and a predetermined reference signal is outputted. The speed control signal based on the 
frequency error signal of said speed signal and said predetermined reference signal which the phase 
simulation control means which controls the rate of said motor, and said detection means output is 
outputted. The frequency synchronousr-control means which carries out feedback control of the rate 
of said motor, Said speed control signal which said phase simulation control means outputs, and said 
speed control signal which said speed-control means outputs are chosen alternatively, or add and at 
the time of a selection means to output, the driving means which drives said motor based on said 
speed control signal inputted from said selection means, and the acceleration and deceleration of said 
motor If said speed control signal which said frequency synchronousr-control means outputs to said 
selection means is made to choose and the rate of said motor reaches a predetermined target rate 
While making said speed control signal which said frequency synchronousr-control means outputs, 
and said speed control signal which said phase simulation control means outputs add and output The 
motor speed regulating device characterized by being a frequency corresponding to said target rate, 
and having generated the reference signal with the phase contrast near the core of the operating range 
of said phase simulation control means to said speed signal, and having the control means inputted 
into said phase simulation control means. 

[Claim 9] The speed control signal based on the phase error signal of a detection means to detect the 
rate of a motor and to output as a speed signal, and the speed signal which said detection means 
outputs and a predetermined reference signal is outputted. The speed control signal based on the 
frequency error signal of said speed signal and said predetermined reference signal which the phase 
simulation control means which controls the rate of said motor, and said detection means output is 
outputted. The frequency synchronousr-control means which carries out feedback control of the rate 
of said motor, Said speed control signal which said phase simulation control means outputs, and said 
speed control signal which said frequency synchronousr-control means outputs are chosen 
alternatively, or add and at the time of a selection means to output, the driving means which drives 
said motor based on said speed control signal inputted from said selection means, and the 
acceleration and deceleration of said motor If said speed control signal which said frequency 
synchronousr-control means outputs to said selection means is made to choose and the rate of said 
motor reaches a predetermined target rate While making said speed control signal which said 
frequency synchronousr-control means outputs, and said speed control signal which said phase 
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simulation control means outputs add and output The motor speed regulating device characterized by 
having generated the reference signal with which it is a frequency corresponding to said target rate, 
and the phase contrast of said speed control signal continues, and having the control means inputted 
into said phase simulation control means. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the motor speed regulating device which it is 
stabilized and is controlled at a target rate promptly in a detail about a motor speed regulating device. 

[0002] 

[Description of the Prior Art] From the former, the so-called phase simulation control system (PLL 
control system) is known as a speed-control method of a motor. This PLL (Phase Locked Loop) 
control system The speed is controlled in a motor by a phase comparator's detecting a fixed standard- 
of- frequency signal, speed signals, such as an encoder pulse proportional to the rate of a motor, and 
the phase contrast of **, and feeding back the controlled variable (for example, electrical potential 
difference) proportional to the phase contrast. 

[0003] However, when the motor was controlled only by PLL control, constant torque acceleration 
could not be performed but there was a problem acceleration-and-deceleration time amount not only 
becomes long, but that a phase could not lock depending on the phase comparator to be used, and it 
could not control by the integral multiple of the frequency of a reference signal or the frequency of 1 
for an integer suitable for a target rate. 

[0004] Then, the general motor control approach from the former uses together the control system 
which feeds back the frequency error of the encoder which detects the rotational speed of a motor. 
[0005] The frequency / electrical-potential-difference conversion of the detecting signal of an 
encoder (F/V conversion) are carried out, and, specifically, using together analog-servo speed 
control to feed back to PLL control is performed as compared with this electrical potential difference 
that carried out F/V conversion, and the electrical potential difference corresponding to a target rate. 
[0006] In a process until a frequency synchronization process, i.e., the rate of a motor, reaches a 
target rate according to this control system Gain is set up so that the amount of feedbacks of a 
frequency error control system may become large with a PLL control system. Since the acceleration 
and deceleration of the rate are carried out to a target rate with a frequency error control system and 
the output of a frequency error control system becomes fixed in a phase simulation process after that, 
the amount of feedbacks of a PLL control system becomes large relatively, and it goes into a phase 
simulation condition, i.e., a phase lock condition. 

[0007] Moreover, there is a motor speed-control method which switches a control system in a 
frequency synchronization process and a phase simulation process conventionally. That is, in speed 
control of a motor, in the phase simulation process, since a frequency error control system can 
perform control with a suitable PLL control system, it distinguishes frequency synchronization, and 
is switching and controlling the control system by the frequency synchronization process, 
respectively. 

[0008] However, generally, although phase contrast may occur in the control system which the phase 
of a reference signal and a speed signal (namely, encoder signal) does not have constraint mutually 
in any way, and switches the above-mentioned control system in the phase of the reference signal 
immediately after switching to a PLL control system, and the phase of a speed signal When there 
was this phase contrast, depending on that phase contrast, phase simulation may not be completed 
promptly, the response became slow, and there was a problem of taking time amount before being 
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stabilized at a target rate. 

[0009] As what is solved on this problem, the DC-motor speed regulating device indicated by JP,5- 
292776,A is proposed conventionally. 

[0010] A means by which this DC-motor speed regulating device accelerates a motor, and the 1st 
control means which controls the rate of a motor based on the phase error signal of the speed signal 
of a motor and reference signal with which it was detected, It has the 2nd control means which 
controls the rate of a motor based on the frequency error signal of said speed signal and reference 
signal. Control by the addition signal of the output signal of a means to accelerate the rate of a motor 
with a means to accelerate said motor, and to accelerate said motor if a target rate is reached to the 
1st and 2nd control means, Or it sets to the DC-motor speed regulating device switched to control 
only by the output signal of the 1st control means. When the rate of a motor reaches a target rate, it is 
characterized by a speed signal and a phase being in agreement to said 1st control means, and 
inputting the signal of the frequency corresponding to a target rate as a reference signal. 
[001 1] Namely, the control by the addition signal of the output of the 1st control means (it can be 
called a phase feedback means.) and the 2nd control means (it can be called a frequency feedback 
means.) when the rate of a motor reaches a target rate, Or while switching to control only by the 
phase feedback means A phase shift difference is set to 0, phase simulation is made to complete 
promptly in a speed signal (encoder signal) and a phase being in agreement, and inputting the signal 
of the frequency corresponding to a target rate as a reference signal, and it aims at making it answer 
for whether being Sumiya. 
[0012] 

[Problem(s) to be Solved by the Invention] However, if it was in such a conventional motor speed 
regulating device, in order to have solved promptly the transient response property based on the 
phase contrast of the speed signal and a reference signal after reaching a target attainment rate, there 
was a problem of it being inadequate in addition, and in addition taking time amount before being 
stabilized at a target rate. 

[0013] namely, as conditions indicated by the claim of JP,5-292776,A Require what "a speed signal 
and a phase are in agreement to the 1st control means, and the signal of the frequency corresponding 
to a target rate is inputted for as a reference signal when the rate of a motor reaches a target rate", 
and it sets in the example. While the phase of an encoder pulse is progressing to the reference 
frequency signal When the phase-lead-lag-network signal according to the phase contrast is 
outputted and the phase is behind By using a phase comparator circuit to the extent that the same 
phase lag signal is outputted, as shown in drawing 22 , the phase-comparison range - It becomes the 
range of 2pi-2pi, and the phase of a reference signal and a speed signal serves as coincidence, phase 
contrast is served as to 0, and it is supposed that phase simulation will be completed. 
[0014] however — about ~ as a phase comparator circuit, if the phase comparator of an EXOR 
(Exclusive OR) mold is used, as the phase-comparison range is shown in drawing 23 , it will be the 
range of 0 - pi, and, as for the point of 0, phase contrast will serve as the singular point. 
Consequently, control of a motor becomes unstable. 

[0015] That is, the DC-motor speed regulating device indicated by JP,5-292776,A is a technique 
begun and attained using a phase comparator circuit to the extent that it seems that it is indicated by 
the example. 

[0016] For example, speed signal VE which detected the rotational speed of a motor 3 from the 
reference signal R and the encoder 2 in the phase comparator circuit 1 when a PLL control system as 
shown in drawing 24 was considered It is inputted and the phase comparator circuit 1 is a reference 
signal R and a speed signal VE. It compares and error signal Vtheta corresponding to the phase 
contrast deltatheta is outputted to an adder 5 through a filter 4. In an adder 5, it is offset voltage V0. 
It is inputted and an adder 5 is offset voltage V0 to error signal Vtheta. It adds and the input-control 
electrical potential difference V (V=V0+ Vtheta) is outputted to Motor Driver 6. Motor Driver 6 
drives a motor 3 based on this input-control electrical potential difference V. 
[0017] Speed signal VE which the input-control electrical potential difference V inputted Motor 
Driver 6 and an encoder 2 output now in order to simplify explanation Between frequencies fv, if 
there shall be straight-line relation as shown in drawing 25 , the phase comparator circuit 1 shall 
have the property shown in drawing 22 . 
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[0018] It is offset voltage V0 so that fr may be made into the frequency of a reference signal R and 
drawing 25 may show here. It is a corresponding frequency fO If it carries out, in a phase simulation 
condition, the steady-state deviation of phase contrast deltatheta in which a degree type is 
materialized exists. 
[0019] 

fO =KxV0 Vtheta^Kthetaxdeltatheta fr=Kx(V0+Vtheta) =f0+KxK thetaxdelta theta ... (1) 
That is, phase simulation is carried out in the condition with phase contrast deltatheta, and this phase 
contrast deltatheta is usually offset voltage V0. In addition to this, therefore, it changes variously. 
[0020] However, in above-mentioned JP,5-292776,A, although it is indicated as if phase simulation 
was completed by phase contrast 0, in fact, with control by the addition signal of the output signal of 
the 1st control means given [ concerned ] in an official report, and the 2nd control means, and 
control of only the output signal of the 1st control means, steady-state deviation deltatheta of a phase 
is the same, and is not then obtained. 

[0021] That is, in control by the above-mentioned addition signal, the signal of a frequency feedback 
means (the 1st control means) is the offset voltage V0 of drawing 24 . The role is played and it is 
offset voltage V0. At effectiveness, it is fr**f0. Since it becomes, phase simulation is carried out in 
the theta* *deltaO neighborhood. 

[0022] Moreover, since it is set to V0 =0, as shown in the above-mentioned (1) formula in control 
only by the 1st control means, phase simulation is carried out in delta theta**fr / (KxKtheta) 
neighborhood. 

[0023] In addition, offset voltage V0 When a control system which is added independently is 
incorporated, steady-state deviation, i.e., phase contrast, deltatheta becomes a further different thing. 
[0024] As mentioned above, when switching the 1st control means of the above, and the 2nd control 
means depending on the steady-state deviation at the time of a synchronization (phase contrast 
deltatheta), setting phase contrast deltatheta to 0 also becomes the cause which makes a response 
unstable conversely and makes phase simulation slow, not to mention it brings a response forward. 
[0025] Therefore, in the DC-motor speed regulating device indicated by above-mentioned JP,5- 
292776,A, in order to have solved promptly the transient response property based on the phase 
contrast of the speed signal and a reference signal after reaching a target attainment rate, there was a 
problem of it being inadequate in addition, and in addition taking time amount before being 
stabilized at a target rate. 

[0026] Then, if the rate of a motor reaches a target rate, while carrying out invention according to 
claim 1 by switching a control system to a phase simulation control means, and making a motor 
control the speed By being a frequency corresponding to a target rate, and inputting a reference 
signal with the same phase contrast as the phase simulation back into a phase simulation control 
means to a speed signal The transient response property of a speed-control system based on the 
phase contrast of a speed signal and a reference signal is raised sharply, and while shortening time 
amount until it is stabilized at a target rate, it aims at offering the motor speed regulating device 
which can stabilize a speed-control system. 

[0027] In the case of claim 1, invention according to claim 2 aims at offering the motor speed 
regulating device which simplifies the configuration of the whole speed-control system by carrying 
out open loop control until a motor reaches a target rate. 

[0028] Invention according to claim 3 aims at offering the motor speed regulating device which in 
the case of claim 1 can synchronize a frequency certainly even if it is the case where inertia is the 
late large control system of a response by performing feedback control of a rate based on a frequency 
error signal until a motor reaches a target rate. 

[0029] If the rate of a motor reaches a target rate, while controlling invention according to claim 4 by 
the addition output of the speed control signal which the speed-control means which carries out the 
acceleration and deceleration of the motor with a predetermined speed control signal outputs, and the 
speed control signal which a phase simulation control means outputs, to a phase simulation control 
means By inputting the reference signal which is a frequency corresponding to a target rate, and had 
the same phase contrast as the phase simulation back to the speed signal When the rate of a motor 
reaches a target rate and switches a control system, are based on the phase contrast of a speed signal 
and a reference signal. The transient response property of a speed-control system is raised still more 
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sharply, and it aims at offering the motor speed regulating device which can shorten further time 
amount until it is stabilized at a target rate. 

[0030] When the rate of a motor reaches a predetermined target rate, while invention according to 
claim 5 switches a control system to a phase simulation control means and makes a motor control the 
speed By being a frequency corresponding to a target rate, and inputting a reference signal with the 
phase contrast near the core of the operating range of a phase simulation control means into a phase 
simulation control means to a speed signal After switching a control system to a phase simulation 
control means, it controls separating from the operating range of a phase comparison, and aims at 
offering the motor speed regulating device which can raise the transient response property of a phase 
simulation control means. 

[003 1] In the case of claim 5, invention according to claim 6 aims at offering the motor speed 
regulating device which simplifies the configuration of the whole speed-control system by carrying 
out open loop control until a motor reaches a target rate. 

[0032] Invention according to claim 7 aims at offering the motor speed regulating device which in 
the case of claim 5 can synchronize a frequency certainly even if it is the case where inertia is the 
late large control system of a response by performing feedback control of a rate based on a frequency 
error signal until a motor reaches a target rate. 

[0033] If the rate of a motor reaches a target rate, while switching invention according to claim 8 to 
control by the addition output of the speed control signal which the speed-control means which 
carries out the acceleration and deceleration of the motor with a predetermined speed control signal 
outputs, and the speed control signal which a phase simulation control means outputs, to a phase 
simulation control means By being a frequency corresponding to a target rate, and inputting a 
reference signal with the phase contrast near the core of the operating range of said phase simulation 
control means to a speed signal When a control system is switched, it controls separating from the 
operating range of a phase comparison, and aims at offering the motor speed regulating device which 
can raise the transient response property of a phase simulation control means. 
[0034] When invention according to claim 9 carries out the acceleration and deceleration of the 
motor with a frequency synchronousr-control means, the rate of a motor reaches a target rate and a 
control system is switched to the addition control system of a frequency synchronousr-control means 
and a phase simulation control means, it is a frequency corresponding to a target rate. And by 
inputting into a phase simulation control means a reference signal with the phase contrast which a 
speed control signal follows The continuity of the controlled variable at the time of switching a 
control system is maintained, and the transient response property of a speed-control system is raised 
sharply, and while being able to shorten further time amount until it is stabilized at a target rate, it 
aims at offering the motor speed regulating device which can stabilize a speed-control system 
further. 
[0035] 

[Means for Solving the Problem] The motor speed regulating device of invention according to claim 
1 The speed control signal based on the phase error signal of a detection means to detect the rate of a 
motor and to output as a speed signal, and the speed signal which said detection means outputs and a 
predetermined reference signal is outputted. The phase simulation control means which controls the 
rate of said motor, and a predetermined speed control signal are outputted. A selection means to 
choose alternatively said speed control signal which the speed-control means to which the 
acceleration and deceleration of said motor are carried out, and said phase simulation control means 
output, and said speed control signal which said speed-control means outputs, and to output it, At the 
time of the driving means which drives said motor based on said speed control signal inputted from 
said selection means, and the acceleration and deceleration of said motor When said speed control 
signal which said speed-control means outputs to said selection means is made to choose and the rate 
of said motor reaches a predetermined target rate, while making said speed control signal which said 
phase simulation control means outputs choose The above-mentioned purpose is attained by being a 
frequency corresponding to said target rate, and generating a reference signal with the same phase 
contrast as the phase simulation back to said speed signal, and having the control means inputted into 
said phase simulation control means. 

[0036] Here, if a detection means detects the rotational speed of a motor appropriately and can 
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output appropriately speed signals, such as a pulse corresponding to the rate concerned, you may be 
what kind of thing, for example, an encoder etc. will be used. 

[0037] A phase simulation control means controls the speed in a motor by outputting a speed control 
signal to a driving means based on the phase error signal of the speed signal which this detection 
means outputs, and a predetermined reference signal, and this reference signal is a speed signal for 
example, corresponding to a target rate. 

[0038] Although a selection means can use a switch etc., it cannot be overemphasized that it is not 
what is restricted to this. : 

[0039] A control means for example, by comparing with a target rate the speed signal which a 
detection means outputs Whether the rate of a motor reached the target rate until it distinguishes and 
a motor rate reaches a target rate By making the speed signal which a speed-control means outputs to 
a selection means choose, and carrying out the acceleration and deceleration of the motor If the rate 
of a motor is controlled and the rate of a motor reaches a target rate, while making the speed control 
signal which a phase simulation control means outputs to a selection means choose and carrying out 
by making a motor control the speed with the speed control signal which a phase simulation control 
means outputs It is a frequency corresponding to a target rate, and a reference signal with the same 
phase contrast as the phase simulation back is inputted into a phase simulation control means, and it 
is made to control the rate of a motor based on the phase contrast of this reference signal and the 
speed signal which a detection means outputs. 

[0040] While being able to shorten time amount until it can raise sharply the transient response 
property of a speed-control system based on the phase contrast of a speed signal and a reference 
signal and is stabilized at a target rate according to the above-mentioned configuration, a speed- 
control system can be stabilized. 

[0041] Said speed-control means may carry out speed adjusting control of said motor by the open 
loop control which outputs the fixed electrical potential difference which said motor permits, a fixed 
current, or the control signal set up beforehand as said speed control signal so that it may indicate to 
claim 2 in this case. 

[0042] When circuitry will be able to become easy when according to the above-mentioned 
configuration the configuration of the whole speed-control system can be made easy and it 
incorporates a circuit in hard, cost can be reduced and it constitutes in software, software processing 
can become easy, loads, such as computation, can be made small, and processing speed can be 
raised. 

[0043] Moreover, the inertia of a motorised system etc. is small, by the system with the quick 
response of a phase simulation process, since the instability at the time of a change-over of the 
control system from the above-mentioned speed-control means to a phase simulation control means 
has decreased, conventionally, an open loop control means can perform the acceleration and 
deceleration of a motor for the control system which was carrying out acceleration and deceleration 
by the rate feedback loop, and applicability can be extended. 

[0044] Furthermore, for example, as indicated to claim 3, said speed-control means may be a 
frequency synchronization control means which outputs said speed control signal based on the 
frequency error signal of said speed signal which said detection means detected, and said reference 
signal, and carries out feedback control of the rate of said motor. 

[0045] Even if it can perform feedback control of a rate based on a frequency error signal and is the 
case where inertia is the late large control system of a response, while being able to synchronize a 
frequency certainly according to the above-mentioned configuration Since the instability at the time 
of a change-over of the control system from the above-mentioned speed-control means to a phase 
simulation control means has decreased The transient response property of a speed-control system 
based on the phase contrast of a speed signal and a reference signal can be raised still more sharply, 
and while being able to shorten further time amount until it is stabilized at a target rate, a speed- 
control system can be stabilized further. 

[0046] The motor speed regulating device of invention according to claim 4 The speed control signal 
based on the phase error signal of a detection means to detect the rate of a motor and to output as a 
speed signal, and the speed signal which said detection means outputs and a predetermined reference 
signal is outputted. The speed control signal based on the frequency error signal of said speed signal 
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and said predetermined reference signal which the phase simulation control means which controls 
the rate of said motor, and said detection means output is outputted. The frequency synchronousr- 
control means which carries out feedback control of the rate of said motor, Said speed control signal 
which said phase simulation control means outputs, and said speed control signal which said 
frequency synchronousr-control means outputs are chosen alternatively, or add and at the time of a 
selection means to output, the driving means which drives said motor based on said speed control 
signal inputted from said selection means, and the acceleration and deceleration of said motor If said 
speed control signal which said frequency synchronousr-control means outputs to said selection 
means is made to choose and the rate of said motor reaches a predetermined target rate While 
making said speed control signal which said frequency synchronousr-control means outputs, and said 
speed control signal which said phase simulation control means outputs add and output The above- 
mentioned purpose is attained by being a frequency corresponding to said target rate, and generating 
a reference signal with the same phase contrast as the phase simulation back to said speed signal, and 
having the control means inputted into said phase simulation control means. 
[0047] Here, the selection means is equipped with the optional feature which chooses alternatively 
the speed control signal which a phase simulation control means outputs, and the speed control 
signal which a speed-control means outputs, and the adder adding the speed control signal which 
these both-hands stages output, for example, can constitute them from a switch and an adder. 
[0048] A control means a motor at the time of the acceleration and deceleration which carry out 
acceleration and deceleration to a target rate If make the speed control signal which a speed-control 
means outputs to a selection means choose, a driving means is made to drive a motor with this speed 
control signal and the rate of a motor reaches a target rate While making the speed control signal 
which a speed-control means outputs, and the speed control signal which a phase simulation control 
means outputs add and output to a selection means, the reference signal which is a frequency 
corresponding to a target rate, and had the same phase contrast as the phase simulation back in the 
phase simulation control means to the speed signal is inputted. 

[0049] When according to the above-mentioned configuration the rate of a motor reaches a target 
rate and switches a control system, while being able to shorten further the time amount based on the 
phase contrast of a speed signal and a reference signal until it can raise the transient response 
property of a speed-control system still more sharply and is stabilized at a target rate, a speed-control 
system can be stabilized. 

[0050] The motor speed regulating device of invention according to claim 5 The speed control signal 
based on the phase error signal of a detection means to detect the rate of a motor and to output as a 
speed signal, and the speed signal which said detection means outputs and a predetermined reference 
signal is outputted. The phase simulation control means which controls the rate of said motor, and a 
predetermined speed control signal are outputted. A selection means to choose alternatively said 
speed control signal which the speed-control means to which the acceleration and deceleration of 
said motor are carried out, and said phase simulation control means output, and said speed control 
signal which said speed-control means outputs, and to output it, At the time of the driving means 
which drives said motor based on said speed control signal inputted from said selection means, and 
the acceleration and deceleration of said motor When said speed control signal which said speed- 
control means outputs to said selection means is made to choose and the rate of said motor reaches a 
predetermined target rate, while making said speed control signal which said phase simulation 
control means outputs choose The above-mentioned purpose is attained by being a frequency 
corresponding to said target rate, and generating a reference signal with the phase contrast near the 
core of the operating range of said phase simulation control means to said speed signal, and having 
the control means inputted into said phase simulation control means. 

[0051] When according to the above-mentioned configuration the rate of a motor reaches a target 
rate and switches a control system to a phase simulation control means, on the frequency 
corresponding to a target rate And since a reference signal with the phase contrast of the core of the 
operating range of a phase simulation control means is inputted into a phase simulation control 
means to a speed signal After switching a control system to a phase simulation control means, it can 
control separating from the operating range of a phase comparison, and the transient response 
property of a phase simulation control means can be raised. 
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[0052] Therefore, while being able to shorten further time amount until it is stabilized at a target rate, 
a speed-control system can be stabilized further. 

[0053] Moreover, although the phase contrast of the core of the operating range of a phase 
simulation control means is known beforehand and it is necessary to change a frequency, since it is 
not necessary to change phase contrast with a target rate, a reference signal can be generated easily 
and circuitry can be simplified. 

[0054] Said speed-control means may carry out speed adjusting control of said motor by the open 
loop control which outputs the fixed electrical potential difference which said motor permits, a fixed 
current, or the control signal set up beforehand as said speed control signal so that it may indicate to 
claim 6 in this case. 

[0055] When circuitry will be able to become easy when according to the above-mentioned 
configuration the configuration of the whole speed-control system can be made easy and it 
incorporates a circuit in hard, cost can be reduced and it constitutes in software, software processing 
can become easy, loads, such as computation, can be made small, and processing speed can be 
raised. 

[0056] Moreover, the inertia of a motorised system etc. is small, by the system with the quick 
response of a phase simulation process, since the instability at the time of a change-over of the 
above-mentioned control system has decreased, conventionally, an open loop control means can 
perform the acceleration and deceleration of a motor for the control system which was carrying out 
acceleration and deceleration by the rate feedback loop, and applicability can be extended. 
[0057] Furthermore, for example, as indicated to claim 7, said speed-control means may be a 
frequency synchronization control means which outputs said speed control signal based on the 
frequency error signal of said speed signal which said detection means detected, and said reference 
signal, and carries out feedback control of the rate of said motor. 

[0058] Even if it can perform feedback control of a rate based on a frequency error signal and is the 
case with large inertia where a response is a late control system, while being able to synchronize a 
frequency certainly according to the above-mentioned configuration Since the instability at the time 
of a change-over of the control system from the above-mentioned speed-control means to a phase 
simulation control means has decreased The transient response property of a speed-control system 
based on the phase contrast of a speed signal and a reference signal can be raised still more sharply, 
and while being able to shorten further time amount until it is stabilized at a target rate, a speed- 
control system can be stabilized further. 

[0059] The motor speed regulating device of invention according to claim 8 The speed control signal 
based on the phase error signal of a detection means to detect the rate of a motor and to output as a 
speed signal, and the speed signal which said detection means outputs and a predetermined reference 
signal is outputted. The speed control signal based on the frequency error signal of said speed signal 
and said predetermined reference signal which the phase simulation control means which controls 
the rate of said motor, and said detection means output is outputted. The frequency synchronousr- 
control means which carries out feedback control of the rate of said motor, Said speed control signal 
which said phase simulation control means outputs, and said speed control signal which said speed- 
control means outputs are chosen alternatively, or add and at the time of a selection means to output, 
the driving means which drives said motor based on said speed control signal inputted from said 
selection means, and the acceleration and deceleration of said motor If said speed control signal 
which said frequency synchronousr-control means outputs to said selection means is made to choose 
and the rate of said motor reaches a predetermined target rate While making said speed control signal 
which said frequency synchronousr-control means outputs, and said speed control signal which said 
phase simulation control means outputs add and output The above-mentioned purpose is attained by 
being a frequency corresponding to said target rate, and generating a reference signal with the phase 
contrast near the core of the operating range of said phase simulation control means to said speed 
signal, and having the control means inputted into said phase simulation control means. 
[0060] When according to the above-mentioned configuration the rate of a motor reaches a target 
rate and switches a control system to the addition control system of a speed-control means and a 
phase simulation control means, on the frequency corresponding to a target rate And since a 
reference signal with the phase contrast of the core of the operating range of a phase simulation 
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control means is inputted into a phase simulation control means to a speed signal After switching a 
control system, it can control separating from the operating range of a phase comparison, and the 
transient response property of a phase simulation control means can be raised. 

[0061] Therefore, while being able to shorten further time amount until it is stabilized at a target rate, 
a speed-control system can be stabilized further. 

[0062] Moreover, although the phase contrast of the core of the operating range of a phase 
simulation control means is known beforehand and it is necessary to change a frequency, since it is 
not necessary to change phase contrast with a target rate, a reference signal can be generated easily 
and circuitry can be simplified. 

[0063] The motor speed regulating device of invention according to claim 9 The speed control signal 
based on the phase error signal of a detection means to detect the rate of a motor and to output as a 
speed signal, and the speed signal which said detection means outputs and a predetermined reference 
signal is outputted. The speed control signal based on the frequency error signal of said speed signal 
and said predetermined reference signal which the phase simulation control means which controls 
the rate of said motor, and said detection means output is outputted. The frequency synchronousr- 
control means which carries out feedback control of the rate of said motor, Said speed control signal 
which said phase simulation control means outputs, and said speed control signal which said 
frequency synchronousr-control means outputs are chosen alternatively, or add and at the time of a 
selection means to output, the driving means which drives said motor based on said speed control 
signal inputted from said selection means, and the acceleration and deceleration of said motor If said 
speed control signal which said frequency synchronousr-control means outputs to said selection 
means is made to choose and the rate of said motor reaches a predetermined target rate While 
making said speed control signal which said frequency synchronousr-control means outputs, and said 
speed control signal which said phase simulation control means outputs add and output The above- 
mentioned purpose is attained by generating the reference signal with which it is a frequency 
corresponding to said target rate, and the phase contrast of said speed control signal continues, and 
having the control means inputted into said phase simulation control means. 

[0064] When according to the above-mentioned configuration the acceleration and deceleration of 
the motor are carried out with a frequency synchronousr-control means, the rate of a motor reaches a 
target rate and a control system is switched to the addition control system of a frequency 
synchronousr-control means and a phase simulation control means, on the frequency corresponding 
to a target rate And since a reference signal with the phase contrast which a speed control signal 
follows is inputted into a phase simulation control means, the continuity of the controlled variable at 
the time of switching a control system is maintained, and the transient response property of a speed- 
control system can be raised sharply. 

[0065] Therefore, while being able to shorten further time amount until it is stabilized at a target rate, 

a speed-control system can be stabilized further. 

[0066] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is 
explained to a detail based on an accompanying drawing. 

[0067] In addition, since the gestalt of the operation described below is a gestalt of suitable operation 
of this invention, desirable various limitation is attached technically, but especially the range of this 
invention is not restricted to these modes, as long as there is no publication of the purport which 
limits this invention in the following explanation. 

[0068] Drawing 1 - drawing 5 are drawings showing the gestalt of operation of the 1st of the motor 
speed regulating device of this invention, and the gestalt of this operation carries out the acceleration 
and deceleration of the motor on a fixed electrical potential difference until a motor reaches a target 
rate. 

[0069] Drawing 1 is the circuitry Fig. of the motor speed regulating device which applied the gestalt 
of operation of the 1st of the motor speed regulating device of this invention. 

[0070] The motor speed regulating device 10 is used for controlling the speed in the motor which is 
equipped with the phase comparator circuit 1 1, a switch 12, an adder 13, the offset voltage 
generating circuit 14, a switch 15, the starting electrical-potential-difference generating circuit 16, a 
switch 17, Motor Driver 18, a motor 19, an encoder 20, MPU (Micro Processing Unit)21, and 
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counter 22 grade, for example, is used for facsimile apparatus, a copying machine, or a printer in 
drawing 1 . 

[0071] MPU (control means)21 controlled each part of the motor speed regulating device 10 in 
generalization, and is equipped with the terminal R which outputs the terminal SC 2 which outputs 
the change-over signal of the terminal SC 1 which outputs the change-over signal of a switch 17, a 
switch 12, and a switch 15, and a reference signal R to the phase comparator circuit 1 1 at least 
through a switch 12. 

[0072] It connects with the (b) side, and if a switch 12 and a switch (means for switching) 15 reach a 
predetermined rate, they will be switched to a (b) side, until it operates under control of MPU21 and 
a motor 19 reaches a predetermined rate. 

[0073] Moreover, a switch 17 is turned off if the change-over signal for making it turn on and stop 
when the change-over signal for rotating a motor 19 from MPU21 is inputted is inputted. 
[0074] the encoder pulse signal E corresponding to [ an encoder (detection means) 20 detects the 
rotational speed of a motor 19, and ] the rotational speed concerned — MPU21 and a switch 12 — and 
— about — it outputs to the phase comparator circuit 1 1 . 

[0075] A counter 22 is a counter used in order that generation etc. may carry out the reference signal 
R corresponding to the target rate of the motor 19 directed from a main control means by which it is 
based on the encoder pulse signal E from an encoder 20, and rotational speed of a motor 19 is not 
detected and illustrated. 

[0076] MPU21 judges whether based on the encoder pulse signal E from an encoder 20, the 
rotational speed of a motor 19 was detected using the counter 22, the rotational speed and the target 
rate of a motor 19 concerned which were detected were measured, and rotation of a motor 19 
reached the target rate. 

[0077] If the rotational speed of a motor 19 reaches a target rate, MPU21 will output a change-over 
signal to a switch 12 and a switch 15, and will switch a switch 12 and a switch 15 to a (b) side from a 
(b) side. 

[0078] Moreover, MPU21 predicts phase contrast deltatheta of a reference signal to the speed signal 
at the time of a synchronization from a target rate, and has the phase contrast deltatheta concerned to 
the encoder pulse signal E, and generates the standard-of- frequency signal corresponding to a target 
rate, and outputs it to the phase comparator circuit 1 1 as a reference signal R at least through a 
switch 12 from R terminal. This speed detection actuation and signal generation actuation are 
explained in full detail later. 

[0079] As shown in drawing 2 , the circuitry only of the above is carried out, and the phase 
comparator circuit (phase simulation control means) 1 1 is equipped with a phase comparator 31, the 
count signal generator 32, switches 33 and 34, the counter 35, and the D/A-converter 36 grade for it. 
[0080] Since a switch 12 will be switched to a (b) side if it is the encoder pulse signal E and the 
rotational speed of a motor 19 reaches a target rate after that, since a switch 12 is a (b) side until the 
rotational speed of a motor 19 reaches a target rate, the reference signal R which the above- 
mentioned encoder pulse signal E and a reference signal R are inputted into a phase comparator 31, 
and is inputted into this phase comparator 31 is a reference signal from MPU21. 
[0081] A phase comparator 31 compares the phase of this encoder pulse signal E and a reference 
signal R, and outputs a progress signal or a delay signal to the corresponding switches 33 and 34. 
That is, a phase comparator 31 outputs the phase lag signal corresponding to the phase contrast 
concerned to a switch 34, when the phase-lead-lag-network signal corresponding to the phase 
contrast concerned is outputted to a switch 33 while the phase of the encoder pulse signal E is 
progressing to the reference signal R, and the phase of the encoder pulse signal E is behind to the 
reference signal R. 

[0082] A phase comparator 3 1 compares the encoder pulse signal E shown in the reference signal R 
shown in drawing 3 (a), and drawin g 3 (b), and now, since the phase is progressing from the 
reference signal R in drawing 3 as for the encoder pulse signal E, as shown in drawing 3 (c), 
specifically, it outputs the phase-lead-lag-network signal with which only the period corresponding 
to the width of face for the phase contrast concerned serves as a low level to a switch 33. Since the 
phase is progressing [ the direction of the encoder pulse signal E ] at this time, a phase lag signal is 
still a high-level condition, as shown in drawing 3 (d). 
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[0083] A switch 33 and a switch 34 are switches switch on / switch off with the progress signal or 
delay signal from a phase comparator 31, and if the progress signal or delay signal of a low level is 
inputted, it will switch on and they will output the count signal inputted from the count signal 
generator 32 to a counter 35. 

[0084] As shown in drawing 3 (e), the count signal generator 32 generates the count signal of fixed 
high frequency, and outputs it to a switch 33 and a switch 34. 

[0085] The count signal which the count signal generator 32 outputs is inputted into a counter 35 as a 
count UP signal or a count DOWN signal through a switch 33 or a switch 34, only when the switch 
33 or the switch 34 turns on. 

[0086] Only the period which the progress signal turns [ the count UP signal ] on as the progress 
signal of a low level is outputted to a switch 33 as it is shown in drawing 3 (c), since the phase is 
progressing from the reference signal R in drawing 3 as for the encoder pulse signal E, a switch 33 
turns on and it is shown in a counter 35 at drawing 3 (f) is inputted as a pulse train of a count signal. 
At this time, the count DOWN signal is maintaining 0 level, as shown in drawing (g). 
[0087] the number of the pulse trains of the count UP signal into which a counter 35 is inputted from 
a switch 33 or a switch 34, or a count DOWN signal -- serially - count-up — or it counts down and 
outputs to D/A converter 36. As shown in drawing 3 (h), D/A converter 36 carries out D/A (digital- 
to-analog) conversion of the count result of a counter 35, and outputs it to the adder 13 shown in 
drawing 1 as phase error signal Vtheta of the analog corresponding to the phase contrast of the 
above-mentioned encoder pulse signal E and a reference signal R. 

[0088] That is, the count signal with which the count signal generator 32 outputs the phase 
comparator circuit 1 1 by outputting the phase-lead-lag-network signal corresponding to phase 
contrast to a switch 33 from a phase comparator 31, and a switch 33 serving as ON when the phase 
of the encoder pulse signal E is progressing from the reference signal R is inputted into a counter 35 
as a count UP signal through a switch 33. If a count UP signal is inputted as a pulse train of the count 
signal corresponding to a phase lead lag network, a counter 35 counts up a count signal, outputs a 
count result to D/A converter 36, and D/A converter 36 will carry out D/A conversion of the count 
result of a counter 35, and it will output it to the adder 13 shown in drawing 1 as phase error signal 
Vtheta of the analog corresponding to phase contrast. 

[0089] Moreover, when the phase comparator circuit 1 1 is behind the reference signal R in the phase 
of the encoder pulse signal E, the phase lag signal corresponding to phase contrast is outputted to a 
switch 34 from a phase comparator 31, a switch 34 serves as ON, and the count signal which the 
count signal generator 32 outputs is inputted into a counter 35 as a count DOWN signal through a 
switch 34. If a count DOWN signal is inputted as a pulse train of the count signal corresponding to 
phase lag, contrary to the case of a count UP signal, a counter 35 counts down a count signal, outputs 
a count result to D/A converter 36, and D/A converter 36 will carry out D/A conversion of the count 
result of a counter 35, and it will output it to the adder 13 shown in drawing 1 as phase error signal 
Vtheta of the analog corresponding to phase contrast. 

[0090] Namely, as mentioned above, the phase comparator circuit 1 1 detects the phase contrast of 
the encoder pulse signal E and a reference signal R, generates phase error signal Vtheta of the analog 
corresponding to the phase contrast, and outputs it to an adder 13. 

[0091] In addition, MPU21 may be made to perform the function of the phase comparator 31 of the 
phase comparator circuit 11, and at least the above may use CR active filter instead of D/A converter 
36. 

[0092] The offset voltage generating circuit (speed-control means) 14 generates the predetermined 
offset voltage V0, and outputs it to an adder 13. 

[0093] An adder 13 is the offset voltage V0 inputted from the offset voltage generating circuit 14. 
Phase error signal Vtheta inputted from the phase comparator circuit 1 1 is added, and an addition 
output is outputted to Motor Driver 18 through a switch 15 and a switch 17. 
[0094] It rises on a switch 15 (selection means) with the addition output of an adder 13, and the 
starting electrical potential difference V of the electrical-potential-difference generating circuit 16 is 
inputted into it, and a switch 15 rises with the addition output of these adders 13, chooses 
alternatively one side of the starting electrical potential difference V of the electrical-potential- 
difference generating circuit 16, and outputs it to Motor Driver 18 as a speed control signal through a 
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switch 17. 

[0095] Motor Driver (driving means) 18 carries out the rotation drive of the motor 19 based on the 
speed control signal inputted through a switch 17. 
[0096] Next, actuation is explained. 

[0097] First, when the command which rotates a motor comes out from the control unit which is not 
illustrated, MPU21 performs initial setting. 

[0098] That is, in an initial state, if a switch 12 and a switch 15 are connected to a (b) side in an A 
point, a switch 17 is turned ON and initial setting is completed as shown in drawing 4 , MPU21 will 
generate error signal Vtheta from the encoder pulse signal E and a reference signal R, and will output 
the phase comparator circuit 1 1 to an adder 13. 

[0099] in addition, drawing in which drawing 4 showed the wave of each part of a signal of drawing 
1 — it is - drawing 4 (a) — the encoder pulse signal E and (b) - about ~ the reference signal R 
inputted into the phase comparator circuit 11, and (c) ~ about -- error signal Vtheta which the phase 
comparator circuit 1 1 outputs, and (d) are the rotational speed of a motor 19. 
[0100] First, if the command of motor rotation comes out of the main control unit which is not 
illustrated, MPU21 will set up phase contrast deltatheta at the time of a synchronization, and the 
waiting (wait) time amount which is specifically equivalent to phase contrast deltatheta from a target 
rate. 

[0101] Now, the phase comparator circuit 1 1 is the flip-flop mold which has the property shown in 
drawin g 22 as mentioned above, and the phase-comparison range (operating range) is -2pi-2pi. 
[0102] Therefore, phase contrast deltatheta after a synchronization can be considered to be the case 
where it is shown in drawing 25 the same way, and is given by the degree type. 
[0103] 

deltatheta=(fr-fD)/(KxKtheta) 
= fr-Kx V0/(KxKtheta) ... (2) 

However, deltatheta makes the case where the speed signal is behind to the reference signal R as +, 
and makes - the case where it is progressing. 

[0104] Moreover, the wait time amount for phase contrast deltatheta is given by the degree type. 
[0105] deltaT=deltatheta/(2pifr) ... (3) 

Here, it is offset voltage V0. A role is to set up the rate band of the rotational speed which can 
synchronize, and, ideally, the synchronization of it is attained in the frequency range of a degree 
type. 
[0106] 

fO+KxKthetax2 pi>f>f 0-KxKthetax2pi ... (4) 

After initial setting, in the initial-state A point shown in drawing 4 , MPU21 turns on a switch 17 
while connecting a switch 12 and a switch 15 to a (b) side. Initial setting of these switches 12, 15, 
and 17 is performed as mentioned above by the change-over signal outputted by MPU21 from the 
terminal SC 1 and a terminal SC 2. 

[0107] Thereby, it is accelerated on the fixed electrical potential difference of the starting electrical 
potential difference V, and although this starting electrical potential difference V must be an 
electrical potential difference which can reach a predetermined rate, if a motor 19 is in the 
specification of a motor 19, it will not be restricted to this. 

[0108] It is inputted into MPU21 and a switch 12, while the rotational speed of a motor 19 will be 
detected by the encoder 20 in detail and inputted into the phase comparator circuit 1 1 as an encoder 
pulse signal E, if a motor 19 starts starting. 

[0109] Now, since the switch 12 is connected to the (b) side, as for the encoder pulse signal E which 
an encoder 20 outputs, considering as a reference signal R is only inputted into the phase comparator 
circuit 11 through a switch 12. 

[0110] Therefore, since the same encoder pulse signal E which an encoder 20 outputs to the phase 
comparator circuit 1 1 as the encoder pulse signal E and a reference signal R is inputted at the time of 
acceleration of a motor phase contrast ~ not generating - about - the phase comparator circuit 1 1 is 
shown in drawing 4 (c) ~ as — phase error signal Vtheta of 0 level — outputting — an adder 13 — this 
phase error signal Vtheta and offset voltage V0 It adds, and although outputted Since the switch 15 is 
connected to the (b) 16, i.e., starting electrical-potential-difference generating circuit, side, now the 
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addition output of an adder 13 to Motor Driver 18 The starting electrical potential difference V from 
the starting electrical-potential-difference generating circuit 16 is inputted into Motor Driver 18 as a 
speed control signal through a switch 17, without being outputted. 

[01 1 1] Based on the starting electrical potential difference V which is this speed control signal, 
Motor Driver 18 carries out the acceleration and deceleration of the motor 19, and carries out a 
rotation drive. 

[0112] MPU21 performs acceleration control processing, as shown during this acceleration at 
drawing 5 . 

[0113] that is, supposing it detects whether MPU21 will fall first whether the edge of the first 
encoder pulse signal E start starting and coming out, and will start coming out, if a motor 19 starts 
(step SI), for example, starts in a falling edge, a start, i.e., count actuation, is started for a counter 22 
(step S2), and it will wait until it detects the rising edge of the next half period (step S3). 
[0114] When the following rising edge is detected, at step S3 MPU21 The value which is made to 
stop a stop, i.e., count actuation, (step S4), and is equivalent to 1/2 period (T/2) of the frequency T 
corresponding to the counted value of a counter 22, and the target rate beforehand stored in internal 
memorandum ** in a counter 22 (it is hereafter called 1/2 period value.) It compares and it is 
confirmed whether it is in agreement (step S5). 

[0115] having reached the target rate, when the counted value of a counter 22, and the 1 / 2 period 
value of MPU21 corresponded - judging - the output signal R of an output terminal R, i.e., a 
reference signal, - high level (High) - rising (step S6) -- a switch 12 and a switch 15 -- (**) -- (**) 
from a side — it switches to a side (step S7). 

[0116] Since it is immediately after starting initiation and a target rate is not reached now, at step S5, 
the counted value of a counter 22, and 1/2 period value are not in agreement, and MPU21 shifts to 
step S8, and it waits again until it starts count actuation of a counter 22 (step S8) and detects the 
falling edge of the encoder pulse signal E of the next half period (step S9). 
[0117] If the following falling edge is detected by step S9, MPU21 will stop count actuation of a 
counter 22 (step S10), will measure the time amount for a half period from the rising edge of the 
encoder pulse signal E to a falling edge by this, will compare the counted value of a counter 22 with 
the above-mentioned above-mentioned 1 / 2 period value, and it will be confirmed whether it was in 
agreement or the rate of a motor 19 reached the target rate (step SI 1). 

[0118] having reached the target rate, when the counted value of a counter 22, and the 1 / 2 period 
value of MPU21 corresponded - judging - the output signal (reference signal R) of an output 
terminal R - a low level (Low) - bringing down (step S6) - a switch 12 and a switch 15 -- (**) - 
(**) from a side — it switches to a side (step S7). 

[0119] Moreover, the target rate is reached and it does not break by step SI 1, but at step SI 1, when 
the counted value of a counter 22, and 1/2 period value are not in agreement, MPU21 shifts to step 
S2, and performs the same processing as the above. 

[0120] That is, MPU21 has distinguished whether the time amount of the half period of the encoder 
pulse signal E was measured, and the motor 19 reached the target rate each time as compared with 
the target rate (step S2 - step S5, step S8 - step SI 1). 

[0121] In the meantime, the motor 19 gathers rotational speed toward the target rate by drive 
actuation of Motor Driver 18 based on the starting electrical potential difference V from the starting 
electrical-potential-difference generating circuit 16, as shown in drawing 4 (d). 
[0122] moreover, if MPU21 starts and comes out and has the encoder pulse signal E just before 
detecting, according to this, the output signal (reference signal R) of an output terminal R will be 
started high-level (step S6), and if the last encoder pulse signal E falls and there comes out and is, 
according to this, an output signal (reference signal R) will be brought down to a low level (step 
S12). 

[0123] thus - if it confirms whether the rate of a motor 19 reached the target rate for every half 
period and a target rate is reached (step S5, step SI 1) starting (step S6) of the output signal 
(reference signal R) of the above-mentioned output terminal R — or — bringing down (step SI 2) -- 
carrying out — a switch 12 and a switch 15 — (**) — (**) from a side - it switches and connects with 
a side (step S7). 

[0124] Namely, as shown in drawing 4 , supposing it completes initial setting in an A point, it starts 
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rotation of a motor 19 based on the starting electrical potential difference V from the starting 
electrical-potential-difference generating circuit 16 and the rotational speed of a motor 19 reaches a 
target rate in a B point In a B point, since it is a rising edge as the encoder pulse signal E is now 
shown in drawing 4 (a), MPU21 outputs the high-level reference signal R to the phase comparator 
circuit 1 1 at least through a switch 12 according to this from an output terminal R, as shown in 
drawing 4 (b). 

[0125] Then, as shown in the above-mentioned (3) formula, MPU21 waits only for the latency-time 
(wait) time amount (T/2-deltaT) computed from delta T hours found from 1/2 period (T/2) and phase 
contrast deltatheta of a period corresponding to a target rate (step SI 3), and as shown in drawing 4 
(b), it reverses the output signal R of an output terminal R, i.e., a reference signal, (step S14). Now, 
in drawing 4 , since the reference signal R was started in the B point, after waiting only for the 
latency time, a reference signal R is brought down. 

[0126] Thus, since MPU21 presumes phase contrast deltatheta after a synchronization beforehand 
and is producing phase contrast deltatheta of a reference signal R, in the PLL speed-control system 
11, i.e., a phase comparator circuit, a phase is compulsorily locked immediately after a switch. 
[0127] After that, MPU21 waits only for l/[ of the period corresponding to a target rate ] 2 period 
(T/2) (step S15), and reverses an output signal (reference signal R) (step S14). That is, if MPU21 
reaches a target rate and the phase of a reference signal R is adjusted, as shown in drawin g 4 , it will 
reverse an output signal (reference signal R) every 1/2 period of the frequency corresponding to a 
target rate, and will be outputted to the phase comparator circuit 1 1 . 

[0128] Therefore, it has the phase contrast of -deltatheta to the encoder pulse signal E after C point, 
and MPU21 outputs at least the standard-of-frequency signal R corresponding to a target rate to the 
phase comparator circuit 1 1, as shown in drawing 4 (b). In addition, since phase contrast of the 
encoder pulse signal E over a reference signal R is set to deltatheta, - is given to the phase contrast of 
a reference signal R. 

[0129] And if at least the above-mentioned reference signal R is inputted into the phase comparator 
circuit 1 1 from MPU21, the phase comparator circuit 1 1 will perform above-mentioned processing 
of operation, and as shown in drawing 4 (c), it will output phase error signal Vtheta corresponding to 
phase contrast deltatheta of the encoder pulse signal E and a reference signal R to an adder 13. 
[0130] An adder 13 is the offset voltage V0 supplied from this error signal Vtheta and the offset 
voltage generating circuit 14. It adds, and outputs to Motor Driver 18 through a switch 15 and a 
switch 17, and Motor Driver 18 drives a motor 19 based on the addition output from this adder 13. 
[0131] Therefore, like before, as shown in drawing 4 (d), overshoot of the rate of the motor 19 by 
phase contrast deltatheta of the encoder pulse signal E and a reference signal R Even if it can control 
and rises with open-loop [ by the starting electrical potential difference V from the starting electrical- 
potential-difference generating circuit 16 as a speed-control means ], the transient response property 
of the PLL speed-control (phase comparator circuit 11) system as a phase simulation control means 
can be raised. 

[0132] Consequently, if a target rate is reached while being able to raise a motor 19 at a target rate 
promptly, you can make it stabilized promptly. 

[0133] Drawing 6 - drawing 1 1 are drawings showing the gestalt of operation of the 2nd of the motor 
speed regulating device of this invention, and the gestalt of this operation uses an EXOR mold for 
the phase comparator of a phase comparator circuit. 

[0134] The gestalt of this operation is applied to the same motor speed regulating device as the 
gestalt of implementation of the above 1st, gives the same sign to the same component as above- 
mentioned drawing 1 and drawing 2 in explanation of the gestalt of this operation, and omits the 
detailed explanation. 

[0135] In drawing 6 , the motor speed regulating device 40 is equipped with the phase comparator 
circuit 41, a switch 42, an adder 13, the offset voltage generating circuit 14, a switch 15, the starting 
electrical-potential-difference generating circuit 16, a switch 17, Motor Driver 18, a motor 19, an 
encoder 20, MPU43, and counter 22 grade, and the phase comparator circuit 41, a switch 42, and 
MPU43 differ from the gestalt of implementation of the above 1st. 

[0136] That is, the phase comparator circuit (phase simulation control means) 41 was constituted as 
shown in drawing 7 , and it is equipped with a phase comparator 44, the count signal generator 32, 
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the switch 45, the counter 46, and the D/A-converter 36 grade. 

[0137] The reference signal R with which at least the so-called EXOR type of that shows a phase 
comparator 44 to the encoder pulse signal E which is a phase comparator circuit and is shown in a 
phase comparator 44 at drawing 8 (a), and drawing 8 (b) is inputted. 

[0138] A phase comparator 44 takes EXOR (exclusive OR) of this encoder pulse signal E inputted 
and a reference signal R, outputs the phase detecting signal P which is shown in drawing 8 (c) and 
which switches to a low as yes to a switch 45, if the high phase detecting signal P is inputted, it turns 
on a switch 45, and it outputs the count signal inputted from the count signal generator 32 to a 
counter 46. 

[0139] Like the gestalt of implementation of the above 1st, as shown in drawing 8 (d), the count 
signal generator 32 generates the count signal of fixed high frequency, outputs it to a switch 45, and 
outputs a switch 45 to a counter 46 as a count UP signal which shows the count signal inputted from 
the count signal generator 32 to drawing 8 (e). 

[0140] A counter 46 carries out counting of the count UP signal inputted through a switch 45, and 
outputs it to D/A converter 36. 

[0141] D/A converter 36 carries out D/A conversion of the count result of a counter 46, and outputs 
it to the adder 13 shown in drawin g 7 as phase error signal Vtheta of the analog corresponding to the 
phase contrast shown in drawin g 8 (f). 

[0142] therefore - about — although the phase comparator circuit 41 has a property which has the 
range of 0 - pi as phase-comparison range (operating range) as shown in drawing 23 — about — in the 
phase comparator circuit 41, offset is set as D/A converter 36 so that error signal Vtheta in phase 
contrast pi / 2 may be set to 0 from the reasons of the handling of the signal, as shown in drawing 9 . 
[0143] Consequently, phase contrast deltatheta' at the time of a synchronization becomes the value 
which is given by the degree type so that clearly also from drawin g 9 . 

[0144] deltatheta -delta theta+pi / 2 - phase contrast deltatheta shown in phase contrast deltatheta 
which had similarly set up the feedback multiplier K and Ktheta and was shown in drawing 22 in the 
motor speed regulating device 40 again, and drawing 9 is the about the same - although it becomes 
phase reference, phase contrast deltatheta' which actually synchronizes differs only pi/2. Moreover, 
waiting (wait) time amount deltaT' equivalent to phase contrast deltatheta' becomes like a degree 
type. 
[0145] 

deltaT'=deltatheta'/(2pifr) =(delta theta+pi / 2)/(2pifr) 
= deltaT+T/4 ... (5) 

Therefore, if the concrete waiting (wait) time amount of an initial phase is calculated using (5) types, 

it will become like the following formulas. 

[0146] 

T72-deltaT'=T/2-(deltaT+T/4) -T/4-deltaT ... (6) 

Although MPU43 performs the same actuation as the gestalt of implementation of the above 1st, it 
performs different processing in calculation of the above-mentioned latency time etc. 
[0147] Moreover, a switch 42 is switched on / turned off under control of MPU43, and outputs at 
least the reference signal R inputted from the output terminal R of MPU43 to the phase comparator 
circuit 41 at the time of ON. 

[0148] Next, it explains based on the flow chart which shows actuation of the gestalt of this 
operation to drawing 10 . 

[0149] In addition, in explanation of drawing 10 , in the same processing step as above-mentioned 
drawing 5 , the same step number is attached and the detailed explanation is omitted. 
[0150] if MPU43 of the motor speed regulating device 40 performs control in the acceleration phase 
like the case of above-mentioned drawing 5 (steps S1-S6, steps S8-S12) and the rate of a motor 19 
reaches synchronous speed — a switch 42 — ON — carrying out (step S21) ~ about — a reference 
signal R is inputted into the phase comparator circuit 41. 

[0151] namely, — supposing it completes initial setting in the A point of drawing 11 , it starts 
rotation of a motor 19 based on the starting electrical potential difference V from the starting 
electrical-potential-difference generating circuit 16 and the rotational speed of a motor 19 reaches a 
target rate in a B point - a switch 42 - ON » carrying out (step S21) ~ about - a reference signal R 
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is inputted into the phase comparator circuit 41 . 

[0152] At this time, MPU43 outputs error signal Vtheta of a low level from an output terminal R as 
the encoder pulse signal E is [ the encoder pulse signal E ] a low level about high-level error signal 
Vtheta as it is high-level (step S6, step SI 2). 

[0153] then, MPU43 will reverse error signal Vtheta currently outputted from the output terminal R, 
if it waits only for the latency time for an initial phase (T/4-deltaT) shown in the above-mentioned 
(6) formula (step S22) - making (step SI 4) - about - the property of the phase comparator circuit 
41 to T/2 — waiting (step SI 5) ~ a switch 15 ~ (**) - (**) from a side - it switches to a side (step 

523) . 

[0154] That is, there is an output of error signal Vtheta begun while waiting for T/2 from the 
property of the phase comparator circuit 41. As shown in drawing 1 1 (c), specifically, error signal 
Vtheta will be outputted at C point. 

[0155] Therefore, if a control system is started at D point shown in drawing 1 1 and it switches to the 
phase comparator circuit 41 from the electrical-potential-difference generating circuit 16, since the 
encoder pulse signal E and a reference signal R will become the phase contrast of a synchronous 
condition mostly, in a PLL speed-control (phase comparator circuit 41) system, a phase is locked 
compulsorily. 

[0156] Then, after MPU43 reverses the reference signal R outputted from an output terminal R (step 

524) , the frequency corresponding to a target rate waits for it 1 / 2 periods (T/2) (step S25), it returns 
to step S24, and reverses error signal Vtheta similarly (step S24). That is, MPU43 reverses the output 
signal R of an output terminal R, i.e., a reference signal, every 1/2 period of the frequency of a target 
rate after that. 

[0157] Therefore, it has the phase contrast of -deltatheta' to the encoder pulse signal E after D point, 
and MPU43 outputs the standard-of-frequency signal R corresponding to a target rate, as shown in 
drawing 1 1 (b). 

[0158] Consequently, as shown in drawing 1 1 (d), even if overshoot of the rate of the motor 19 by 
the phase contrast of the encoder pulse signal E and a reference signal R is reduced and it starts it 
with open- loop [ of the starting electrical potential difference V which is a fixed electrical potential 
difference J, it can raise the transient response property of a PLL speed-control system. 
[0159] In addition, as for the phase comparator circuit 1 1, the comparison range at least that of the 
gestalt of implementation of the above 1st - Since it is 2pi-2pi, and the memory (flip-flop) mold 
strongly influenced in the past condition although it is large, it is weak in a noise. On the other hand, 
although the comparison range of the phase comparator circuit 41 is as narrow as that of the gestalt 
of this operation as 0 - pi, since it is a non-memory type, it has the description that it is strong in a 
noise. As for a difference of the phase comparator circuit 41, at least the above mainly depends at 
least the phase comparator circuit 1 1 on the property of the phase comparator 3 1 and phase 
comparator 44. 

[0160] As mentioned above, in this invention, even if at least the above uses any of the phase 
comparator circuit 1 1 and a phase comparator 44, the purpose of invention can be attained enough. 
[0161] Drawing 12 is drawing showing the gestalt of operation of the 3rd of the motor speed 
regulating device of this invention, and the gestalt of this operation carries out current feedback of 
the output of Motor Driver of the gestalt of operation of the above 1st, and starts it with a fixed 
current. 

[0162] Then, in explanation of the gestalt of this operation, the same sign is given to the same 
component as the gestalt of the 1st operation, and the detailed explanation is omitted. 
[0163] In drawing 12 namely, the motor speed regulating device 50 The phase comparator circuit 1 1, 
a switch 12, an adder 13, the offset voltage generating circuit 14, a switch 15, the starting electrical- 
potential-difference generating circuit 16, a switch 17, Motor Driver 18, a current feedback circuit 
51, a motor 19, an encoder 20, MPU21, and counter 22 grade Although it has and has the same 
circuitry as the motor speed regulating device 10 of drawing 1 , the current feedback circuit 51 which 
makes Motor Driver 18 carry out current feedback of the output of Motor Driver 18 is merely 
formed. 

[0164] That is, in the gestalt of this operation, a circuit including the starting electrical-potential- 
difference generating circuit 16 and a current feedback circuit 51 functions as a speed-control means. 
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[0165] Therefore, in the motor speed regulating device 50 of the gestalt of this operation, in an 
acceleration process until a motor 19 reaches a target rate, the drive current supplied to a motor 19 
based on the current fed back by the current feedback circuit 5 1 can be controlled uniformly, and 
acceleration control of the motor 19 can be carried out with a fixed current in an acceleration 
process. 

[0166] Drawing 13 is drawing showing the gestalt of operation of the 4th of the motor speed 

regulating device of this invention, and the gestalt of this operation raises gradually the starting 

electrical potential difference of the starting electrical-potential-difference generating circuit of the 

gestalt of implementation of the above 3rd, and performs smooth acceleration. 

[0167] Then, in explanation of the gestalt of this operation, the same sign is given to the same 

component as the motor speed regulating device 50 of drawing 12 , and the detailed explanation is 

omitted. 

[0168] In drawing 13 , although the motor speed regulating device 60 is carrying out the phase of the 
same configuration as drawing 12 , the starting electrical-potential-difference generating circuits 61 
merely differ. 

[0169] That is, in drawing 13 , if an acceleration instruction is inputted from MPU21, the starting 
electrical-potential-difference generating circuit 61 will raise the starting electrical potential 
difference V gradually based on the power surge program set up beforehand, as a graph shows. 
[0170] The change-over signal of the switch 17 which outputs the acceleration instruction from this 
MPU21 to a switch 17 from that terminal SC 1 is used. 

[0171] Moreover, as for the motor speed regulating device 60, the output of Motor Driver 18 is fed 
back to Motor Driver 18 by the current feedback circuit 51 like the case of the gestalt of 
implementation of the above 3rd. 

[0172] Therefore, it sets to the motor speed regulating device 60 of the gestalt of this operation. If 
initiation is directed, while rotation of a motor 19 outputs a change-over signal to a switch 17 and the 
starting electrical-potential-difference generating circuit 61 and turns on a switch 17, MPU21 A 
switch 15 and a switch 12 are connected to a (b) side, and the starting electrical potential difference 
V which rises gradually from the starting electrical-potential-difference generating circuit 61 is 
outputted to Motor Driver 18 through a switch 15 and a switch 17. 

[0173] Although Motor Driver 18 carries out the rotation drive of the motor 19 based on this starting 
electrical potential difference V that rises gradually, since the current outputted to a motor 19 by the 
current feedback circuit 51 is fed back, it can be made to be able to respond to the starting electrical 
potential difference V concerned which rises gradually, can raise a current gradually, and can 
accelerate a motor 19 smoothly. 

[0174] In addition, even if it does not form a current feedback circuit 51 in this case, the electrical 
potential difference supplied to a motor 19 from Motor Driver 18 can be raised gradually, and a 
motor 19 can be accelerated smoothly. 

[0175] Drawing 14 and drawing 15 are drawings showing the gestalt of operation of the 5th of the 
motor speed regulating device of this invention, and the gestalt of this operation applies frequency 
error feedback instead of a starting electrical-potential-difference generating circuit as a speed- 
control means in the gestalt of implementation of the above 1 st. 

[0176] Then, in explanation of the gestalt of this operation, the same sign is given to the same 
component as the gestalt of implementation of the above 1st, and the detailed explanation is omitted. 
[0177] drawing 14 — setting — the motor speed regulating device 70 — about — the phase comparator 
circuit 1 1, a switch 12, a switch 71, an adder 13, a switch 17, Motor Driver 18, a motor 19, an 
encoder 20, MPU72, a counter 22, and D/A-converter 73 grade » having - **** - about - the 
phase comparator circuit 1 1, a switch 12, an adder 13, a switch 17, Motor Driver 18, a motor 19, an 
encoder 20, and a counter 22 are the same as that of the gestalt of implementation of the above 1st. 
[0178] A switch 71 turns off and only the frequency error feedback signal Vf is inputted into an 
adder 13 until phase error signal Vtheta from the phase comparator circuit 1 1 is inputted into an 
adder 13 at least through the frequency error feedback signal Vf and switch 71 from MPU72 and a 
motor 19 reaches a target rate. 

[0179] A switch 71 is switched on / turned off with the change-over signal outputted to a switch 12 
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from the terminal SC 2 of MPU72, is the timing by which a switch 12 is switched to a (b) side from 
a (b) side, and serves as ON. 

[0180] The encoder pulse signal E of an encoder 20 is inputted into MPU72 like the case of the 
gestalt of the 1st operation, and MPU72 counts the half period of the encoder pulse signal E using a 
counter 22, and outputs an error with the count for a half period corresponding to a target rate to D/A 
converter 73 as a counter error signal. 

[0181] D/A converter 73 carries out D/A conversion of this counter error signal, and outputs it to an 
adder 13 as a frequency error feedback signal Vf 

[0182] Therefore, MPU72 and D/A converter 73 The speed signal (frequency error feedback signal 
Vf) based on the frequency error signal of the target rate which are the detecting signal (encoder 
pulse signal E) which the encoder 20 as a detection means outputs, and a predetermined reference 
signal is outputted. Functioning as a frequency synchronousr-control means which carries out 
feedback control of the rate of a motor 19, an adder 13 functions as a selection means to add and 
output the speed control signal (error signal Vtheta) which the phase comparator circuit 1 1 outputs to 
the extent that it is this frequency synchronousr-control means and a phase simulation control means. 

[0183] Next, actuation of the gestalt of this operation is hereafter explained based on the flow chart 
of drawing 15 . 

[0184] In addition, in the following explanation, the same step number is given to the processing step 
of drawing 5 of the gestalt of implementation of the above 1st, and the same processing step, and the 
detailed explanation is omitted. 

[0185] If a motor 19 starts, supposing the edge of the first encoder pulse signal E will detect a 
standup and falling (step SI) and will start in a falling edge like the above, MPU72 starts count 
actuation of a counter 22 (step S2), and it will wait for it until it detects the following rising edge 
(step S3). At step S3, if the following rising edge is detected, MPU21 will stop count actuation of a 
counter 22 (step S4), and will output a counter error signal to D/A converter 73 (step S31). 
[0186] And D/A converter 73 carries out D/A conversion of this counter error signal, and outputs it 
to an adder 13 as a frequency error feedback signal Vf, and now, since the switch 71 is off, an adder 
13 outputs this frequency error feedback signal Vf to Motor Driver 18 through a switch 17. 
[0187] Motor Driver 18 makes a motor 19 drive based on the frequency error feedback signal Vf. 
[0188] Next, it is confirmed whether MPU72 compares the counted value of a counter 22 with 1 / 2 
period value of the frequency T corresponding to the target rate beforehand stored in internal 
memorandum **, and is in agreement (step S5). having reached the target rate, when the counted 
value of a counter 22, and the 1 / 2 period value of MPU72 corresponded - judging the output 
signal of an output terminal R - high level (High) - rising (step S6) -- a switch 12 -- (**) - (**) 
from a side — a switch 71 is made to turn on while switching to a side (step S3 3) 
[0189] Since it is immediately after starting initiation and a target rate is not reached now, at step S5, 
the counted value of a counter 22, and 1/2 period value are not in agreement, and MPU21 shifts to 
step S8, and it waits again until it starts count actuation of a counter 22 (step S8) and detects the 
falling edge of the following encoder pulse signal E (step S9). By step S9, if the following falling 
edge is detected, MPU72 will stop count actuation of a counter 22 (step S10), and will output a 
counter error signal to D/A converter 73 like the above (step S32). 

[0190] Next, MPU72 measures the time amount for a half period from the rising edge of the encoder 
pulse signal E to a falling edge, compares the counted value of a counter 22 with the above- 
mentioned above-mentioned 1/2 period value, and it is confirmed whether it is in agreement (step 
SI 1). having reached the target rate, when the counted value of a counter 22, and the 1 / 2 period 
value of MPU72 corresponded - judging - the output signal of an output terminal R ~ a low level 
(Low) - bringing down (step S6) - a switch 12 - (**) - (**) from a side ~ it is alike in if it 
switches to a side, and a switch 71 is made to turn on (step S33) 

[0191] Therefore, at this time, error signal Vtheta from the phase comparator circuit 1 1 is inputted, 
and at least the frequency error feedback signal Vf adds this frequency error feedback signal Vf and 
error signal Vtheta, and outputs an adder 13 to an adder 13 through a switch 17 at Motor Driver 18 
as a speed control signal. 

[0192] Moreover, the target rate is reached and it does not break by step SI 1, but at step SI 1, when 
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the counted value of a counter 22, and 1/2 period value are not in agreement, MPU72 shifts to step 
S2, and performs the same processing as the above. 

[0193] That is, MPU72 has distinguished whether the motor 19 reached the target rate each time as 
compared with a target rate while it measures the time amount of the half period of the encoder pulse 
signal E and outputs a counter error to D/A converter 73 (step S2 - step S4, step S31, step S5, step S8 
- step S10, step S32, step Sll). 

[0194] In the meantime, the motor 19 gathers rotational speed from MPU72 toward the target rate 
based on the frequency error feedback signal Vf supplied to an adder 13 through D/A converter 73 
by drive actuation of Motor Driver 18. 

[0195] Namely, MPU72 counts the half period of the encoder pulse signal E with a counter 22, and 
counts a part for the half period corresponding to a target rate, outputs the error of the count for a 
half period of the encoder pulse signal E, and the count for a half period of a target rate to D/A 
converter 73, and it carries out D/A conversion with D/A converter 73, and it outputs it to an adder 
13 as a frequency error feedback signal Vf. 

[0196] It is Ne about the number of counts of NO and the encoder pulse signal E in the number of 
counts for a half period of a now and target rate. If it carries out, an original frequency error will 
become like a degree type. 
[0197] 

1/Ne-1/N0 =(N0-Ne)/(N0 xNe) ... (6) 

However, in order to simplify count in the gestalt of this operation (NO-Ne) /(NO xNe) **KN x (N0- 

Ne) ... (7), 

It is carrying out. 

[0198] Therefore, in the gestalt of this operation, since it is completed as a target rate by the 
rotational speed of a motor 19 with the frequency error feedback signal Vf While being stabilized 
and being able to make frequency synchronization start also about a controlled system with large 
inertia and a slow speed of response, it has phase contrast deltatheta after a synchronization (in the 
gestalt of this operation). Since at least the deltatheta=0 reference signal R is inputted into the phase 
comparator circuit 1 1, it can be drawn in phase simulation immediately after switching a control 
system, and can control further that the rate of a motor 19 overshoots, and the transient response 
property of a PLL speed-control system can be raised further. 

[0199] Moreover, in the gestalt of this operation, when changing not only starting of a motor 19 but 
rotational speed, a good transient characteristic can be acquired by performing same actuation. 
[0200] That is, if an instruction of rate modification goes into MPU72 from the control means which 
is not illustrated, while changing a setup of the period T of a target rate within MPU72, next turning 
OFF a switch 71, a switch 12 is returned to a (b) side and it switches to the control system of only 
the frequency error feedback signal Vf, i.e., the control system of a frequency synchronization 
control means. 

[0201] If it controls like the above and the target rate after the rotational speed of a motor 19 
changing is reached after that based on the flow chart of above-mentioned drawing 15 , like the 
above, an initial phase will be doubled and phase simulation control will be performed. 
[0202] Therefore, the gestalt of this operation can raise the response characteristic at the time of 
modification of the rotational speed of a motor 19, when carrying out the acceleration and 
deceleration of the rotational speed of a motor 19 and changing it. 

[0203] Drawing 16 is drawing showing the gestalt of operation of the 6th of the motor speed 
regulating device of this invention, and, as for the gestalt of this operation, at least in that of the 
gestalt of implementation of the above 5th, at least that of the gestalt of implementation of the above 
2nd transposes the phase comparator circuit 1 1 to the phase comparator circuit 41. 
[0204] Then, in explanation of the gestalt of this operation, the same sign is given to the same 
component as above-mentioned drawing 14 , drawing 6 , and drawing 7 , and the detailed 
explanation is omitted. 

[0205] In drawin g 16 , the motor speed regulating device 80 is equipped with the phase comparator 
circuit 41, a switch 42, a switch 71, an adder 13, a switch 17, Motor Driver 18, a motor 19, an 
encoder 20, MPU72, the counter 22, and the D/A-converter 73 grade, and the phase comparator 
circuit 41 differs from the gestalt of implementation of the above 5th. 
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[0206] That is, as mentioned above, the phase comparator circuit 41 was constituted, as shown in 
drawing 7 , and it is equipped with a phase comparator 44, the count signal generator 32, the switch 
45, the counter 46, and the D/A-converter 36 grade. 

[0207] A phase comparator 44 is a phase comparator circuit, and at least the so-called EXOR type of 
that performs the same processing as the above, and it outputs error signal Vtheta for it to an adder 
13 through a switch 71. 

[0208] Therefore, the latency time when an initial phase having to be deltatheta -pi/2 and reaching in 
this case, the waiting (wait) time amount, i.e., the target rate, of an initial phase, is T/4. 
[0209] That is, in the gestalt of this operation, starting actuation of a motor 19 is performed like the 
processing shown in the flow chart of drawing 15 , and rotational speed converges it on a target rate 
according to an operation of the frequency error feedback signal Vf like the case of the gestalt of 
implementation of the above 5th. 

[0210] Then, although phase error signal Vtheta is switched to the control system added with an 
adder 13 when a switch 71 turns on, the latency time of this initial phase is set as T/4, and 
subsequent processing is performed like the case of the gestalt of implementation of the above 2nd. 
[021 1] Therefore, according to the gestalt of this operation, since at least that of a non-memory type 
is using the phase comparator circuit 41, it is strong in a noise, and since the frequency error is fed 
back, it can be made to be able to operate appropriately [ the phase-comparison range is not wide 
and ], and at least that of a memory type can form the stable control system rather than the case 
where the phase comparator circuit 1 1 is used, like the gestalt of the 5th operation. 
[0212] Drawing 17 is drawing showing the gestalt of operation of the 7th of the motor speed 
regulating device of this invention, and although the gestalt of this operation feeds back a frequency 
error as well as the gestalt of implementation of the above 5th, it performs feedback of a frequency 
error without minding MPU. 

[0213] Then, in explanation of the gestalt of this operation, the same sign is given to the same 
component as drawing 14 , and the detailed explanation is omitted. 

[0214] In drawing 17 , the motor speed regulating device 90 is equipped with the phase comparator 
circuit 1 1, a switch 12, a switch 71, an adder 13, a switch 17, Motor Driver 18, a motor 19, an 
encoder 20, MPU91, the counter 22, the frequency synchronization control circuit 92, and the 
current-feedback-circuit 93 grade, and the frequency synchronization control circuit 92 (frequency 
synchronization control means) is equipped with the reference voltage generator 94, F/V converter 
95, and the electrical-potential-difference comparator 96 grade. 

[0215] In the motor speed regulating device 90, since feedback of a frequency error is performed 
without minding MPU91, MPU91 is equipped with the same function as MPU21 of the gestalt of the 
1st operation. However, the change-over signal from the terminal SC 2 of MPU91 is inputted as a 
switch 12 switch 71, and a switch 71 is turned on to the switch timing of a switch 12. 
[0216] By the reference voltage generator 94, the frequency synchronousr-control circuit 92 
generates the standard-of-frequency potential V0 (V0 =fr/K) corresponding to reference frequency, 
and is outputted to the electrical-potential-difference comparator 96, and the output voltage of F/V 
converter 95 is further inputted into the electrical-potential-difference comparator 96. 
[0217] The encoder pulse signal E from an encoder 20 is inputted into F/V converter 95, and F/V 
converter 95 changes namely, changes [ F/V ], and outputs the frequency of the encoder pulse signal 
E to an electrical potential difference at the electrical-potential-difference comparator 96. 
[0218] The electrical-potential-difference comparator 96 is the reference potential V0 from the 
above-mentioned reference voltage generator 94. By comparing the electrical potential difference 
from F/V converter 95, they are the encoder pulse signal E and a reference potential V0. The 
frequency error signal corresponding to a difference, i.e., the difference of the frequency of the 
encoder pulse signal E and the frequency of a reference signal, is generated, and it outputs to an 
adder 13. 

[0219] Moreover, the current feedback circuit 93 is established in the motor speed regulating device 
90, this current feedback circuit 93 is the same as the current feedback circuit 51 shown in drawin g 
12 or drawing 13 , and it is for carrying out acceleration control of the motor 19 with a fixed current 
by Motor Driver 18. 

[0220] And in the motor speed regulating device 90, since the phase comparator circuit 1 1 is a 
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memory type, the waiting (wait) time amount of an initial phase is T/2. 

[0221] Therefore, since the frequency error feedback loop is performed without minding MPU91 
while being able to form the control system which could control the speed appropriately even if the 
phase-comparison range was not wide, and was stabilized like the gestalt of implementation of the 
above 6th, since the frequency error is fed back, the burden of MPU91 is mitigable. 
[0222] Moreover, the gestalt of this operation is what paid its attention to the initial phase at the time 
of a control change-over, can separate the frequency synchronousr-control circuit 92 as a frequency 
synchronousr-control means (speed-control means) from MPU91, and can process it appropriately 
also as another circuit. 

[0223] Moreover, although frequency error feedback processing is performed based on the frequency 
difference of the frequency and reference frequency of the encoder pulse signal E, rotational speed 
may be made to reach a target rate in the gestalt of this operation by not restricting frequency error 
feedback processing to this, and performing the so-called PI control or PID control to rotational 
speed for example. 

[0224] Drawing 18 is drawing showing the motor speed regulating device of this invention, and the 
gestalt of operation of the 8th of the motor speed-control approach, and if the gestalt of this operation 
reaches a target rate while carrying out the acceleration and deceleration of the motor rotational 
speed toward a target rate by frequency error feedback, it will switch it to the phase simulation 
control by the addition signal of the reference voltage and the phase error signal which were set as 
the target rate. 

[0225] In explanation of the gestalt of this operation, about the same component as above-mentioned 
drawing 1 , drawing 6 , or drawing 14 , the same sign is attached and the detailed explanation is 
omitted. 

[0226] The motor speed regulating device 100 is equipped with the phase comparator circuit 41, a 
switch 12, an adder 13, D/A converter 102, switches 15 and 17, Motor Driver 18, a motor 19, an 
encoder 20, MPU101, the counter 22, and the D/A-converter 73 grade in drawing 18 . 
[0227] In the motor speed regulating device 100, the phase comparator circuit 41 is used, at least that 
of the memory type shown in drawin g 6 compares the phase of the reference signal R inputted from 
the encoder pulse signal E itself inputted through the encoder pulse signal E and a switch 12, or 
MPU101, and the phase comparator circuit 41 outputs error signal Vtheta for it to an adder 13. 
[0228] MPU101 is the reference voltage V0 corresponding to [ output the digitized output 
corresponding to a target rate to D/A converter 102, and D/A converter 102 carries out D/A 
conversion of this digitized output, and ] a target rate. It outputs to an adder 13. 
[0229] Moreover, MPU101 counts a part for the half period corresponding to a target rate, outputs 
the error of the count for a half period of the encoder pulse signal E, and the count for a half period 
of a target rate to D/A converter 73, and it carries out D/A conversion with D/A converter 73, and it 
outputs it to a switch 15 as a frequency error feedback signal Vf while it counts the half period of the 
encoder pulse signal E with a counter 22. 

[0230] In the gestalt of this operation, at the time of acceleration and deceleration, a switch 12 and a 
switch 15 are connected to a (b) side, and speed adjusting control of the motor 19 is carried out to a 
target rate with the frequency error feedback signal Vf inputted into a switch 15 through D/A 
converter 73 from MPU101. That is, the motor speed regulating device 100 performs speed adjusting 
control of a motor 10 by the frequency error synchronousr control at the time of acceleration and 
deceleration, and carries out the acceleration and deceleration of the motor 10 to a target rate. 
[0231] if the rotational speed of a motor 19 reaches a target rate — a switch 12 and a switch 15 — a 
(b) side — switching — about — the phase error signal V which the phase comparator circuit 41 
outputs - reference voltage V0 corresponding to the target rate outputted through D/A converter 102 
from theta and MPU101 It adds with an adder 13 and the roll control of a motor 19 is performed 
based on this addition result. 

[0232] And reference voltage V0 Since it uses and the memory type is used as a phase comparator 
circuit 41, phase contrast deltatheta is deltatheta=0 and the waiting (wait) time amount of an initial 
phase is T/2. 

[0233] Thus, in the gestalt of this operation, when PLL control tends to draw in a phase simulation 
condition, a frequency can be delicately changed by phase error signal Vtheta, a phase can be 
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shifted, and phase simulation can be realized. 

[0234] Although a frequency is delicate at this time, since it changes, a frequency error signal may 
occur in the magnitude of extent which cannot be disregarded depending on the property or feedback 
gain of a controlled system (motor 19), and phase simulation control is made unstable. 
[0235] In such a case, it is reference voltage V0 like the gestalt of this operation. It can respond by 
preparing and separating the frequency error feedback signal Vf in a phase simulation process. 
[0236] Moreover, according to the gestalt of this operation, by changing the target rate in MPU101, 
the rotational speed of a motor 19 can be changed easily and it can apply also to control of the motor 
19 from which a target rate changes. 

[0237] Furthermore, in the gestalt of this operation, although at least that of a memory type is using 
the phase comparator circuit 41, it can change also into the thing of a non-memory type easily. 
[0238] Drawing 19 - drawing 21 are drawings showing the gestalt of operation of the 9th of the 
motor speed regulating device of this invention, and when the acceleration and deceleration of the 
gestalt of this operation are carried out to a target rate by the feedback control based on a frequency 
error signal and the rotational speed of a motor reaches a target rate, while switching a control 
system to phase simulation control, it is made for the control signal supplied to Motor Driver to 
become continuously. 

[0239] In the gestalt of this operation, since a note is made as a phase comparator circuit and the 
thing of a mold is used, in explanation of the gestalt of this operation, the same sign is attached and 
the detailed explanation is omitted about the same component as above-mentioned drawing 1 and 
drawing 2 . 

[0240] The motor speed regulating device 1 10 is equipped with the phase comparator circuit 1 1, a 
switch 12, an adder 13, a switch 15, a switch 17, Motor Driver 18, a motor 19, an encoder 20, 
MPU1 1 1, a counter 22, D/A converter 1 12, the control signal generator 113, F/V converter 114, and 
the A/D-converter 115 grade in drawing 19 . 

[0241] The phase comparator circuit 1 1 is the same memory type as what was shown in above- 
mentioned drawing 1 and drawing 2 , generates phase error signal Vtheta from the reference signal R 
as shown in the encoder pulse signal E as shown in drawing 20 (a), and drawing 20 (b), and outputs 
it to an adder 13. 

[0242] An adder 13 is such phase error signal Vtheta and reference voltages V0. It adds and an 
addition signal is outputted to a switch 15. 

[0243] MPU1 1 1 is the reference voltage V0 corresponding to [ output the digitized output 
corresponding to a target rate to D/A converter 1 12, and D/A converter 1 12 carries out D/A 
conversion of this digitized output, and ] a target rate. It outputs to an adder 13 and the control signal 
generator 113. 

[0244] The encoder pulse signal E from an encoder 20 is inputted into F/V converter 114, and F/V 
converter 114 changes the frequency of this encoder pulse signal E into a voltage signal, and outputs 
it to the control signal generator 113. 

[0245] The control signal generator 1 13 is the voltage signal which is the control signal generator of 
PI method or a PID method, and is inputted from this F/V converter 1 14, and the reference voltage 
V0 inputted from MPU1 1 1 through D/A converter 1 12. It is based, a speed control signal as shown 
in drawing 20 (d) is generated, and it outputs to a switch 15. That is, the control signal generator 113 
generates the voltage signal inputted from F/V converter 114, and the speed control signal 
corresponding to the difference of a reference potential V0. 

[0246] a switch 15 is connected to a (b) side until the actuation is controlled by MPU6 and a motor 
19 reaches a target rate like the gestalt of each above-mentioned implementation - having - a motor 
19 — a target rate — reaching — predetermined latency-time progress — if it carries out, it will be 
switched to a (b) side. 

[0247] While the output from a switch 15 is inputted into Motor Driver 18 through a switch 17, it is 
inputted also into A/D converter 115, and A/D converter 115 carries out digital conversion of the 
signal of the analog supplied to this Motor Driver 18, and outputs it to MPU1 11. 
[0248] Therefore, above-mentioned D/A converter 112, the control signal generator 113, and F/V 
converter 1 14 are the reference potential V0 as a predetermined reference signal. It functions as a 
frequency synchronousr-control means to output the speed control signal based on the frequency 
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error signal of the encoder pulse signal E which is a detecting signal of the encoder 20 as a detection 
means. 

[0249] And after it incorporates this speed control signal through A/D converter 115 and the rate of a 
motor 10 reaches a target rate, MPU1 1 1 sets up a reference signal and outputs it from an output 
terminal R so that it may become what the speed control signal outputted from an adder 13 followed. 

[0250] If the rotational speed of a motor 10 reaches a target rate, since a switch will be switched to a 
(b) side and the reference signal from the above MPU 1 1 will be inputted as a reference signal R, the 
phase comparator circuit 1 1 From this reference signal R and the encoder pulse signal E, error signal 
Vtheta shown in drawing 20 (c) is generated, and it outputs to an adder 13. An adder 13 This error 
signal Vtheta and reference potential V0 It adds and the speed control signal shown in drawing 20 
(d) is outputted to Motor Driver 18 through switches 15 and 17. 

[0251] Therefore, the speed control signal supplied to Motor Driver 18 becomes the continuous thing 
as shown in drawing 20 (d). 

[0252] Next, based on the flow chart which shows actuation of the gestalt of this operation to 
drawing 2 1 , it explains below. 

[0253] In addition, in drawing 21 , the same step number is given to the same processing step as 
above-mentioned drawing 5 , and the detailed explanation is omitted. 

[0254] if MPU1 1 1 of the motor speed regulating device 110 performs control in an acceleration 
phase like the case of above-mentioned drawing 5 (steps S1-S6, steps S8-S12) and the rate of a 
motor 19 reaches synchronous speed — a switch 42 — ON — carrying out (step S21) — about — a 
reference signal R is inputted into the phase comparator circuit 41. 

[0255] Namely, in the A point of drawing 20 , connect a switch 12 and a switch 15 to a (b) side, and 
a switch 17 is turned ON. If rotation of a motor 19 will be started based on the speed control signal 
from the control signal generator 113 if initial setting is completed, and the rotational speed of a 
motor 1 9 reaches a target rate in a B point The reference signal R outputted from an output terminal 
R is set up and outputted to high level or a low level according to whether the encoder pulse signal E 
is high-level or it is a low level (step S6, step SI 2). 

[0256] then, MPU43 — A/D converter 1 15 — minding — taking — ** (step S41) and initial phase 
deltatheta and waiting (wait) time amount deltaT — computing (step S42) — a switch 12 and a switch 
15 — (**) — it switches to a side (step S43). Reference potential V0 which MPU1 1 1 outputs by this 
as error signal Vtheta which the phase comparator circuit 1 1 outputs Through a switch 1 5 and a 
switch 17, the addition output added with the adder 13 is supplied to Motor Driver 18 as a speed 
control signal, and, as for Motor Driver 18, starts speed control with this speed control signal. 
[0257] Then, if it waits only for the latency time for an initial phase (T/2-deltaT) (step S44), as 
shown in drawin g 20 (b), MPU1 1 1 The reference signal R currently outputted from the output 
terminal R is reversed (step SI 4), and 1 / processing which it waits [ processing ] two periods (T/2) 
(step SI 5), and reverses an output signal (reference signal R) in D point of drawing 20 of the 
frequency corresponding to a target rate is repeated successively (step S14). That is, if MPU1 1 1 
reaches a target rate and the phase of a reference signal R is adjusted, as shown in drawin g 20 , it 
will reverse a reference signal R every 1/2 period of the frequency corresponding to a target rate, and 
will be outputted to the phase comparator circuit 1 1 . 

[0258] Therefore, as MPU1 1 1 is shown in drawing 20 (b), it synchronizes with the encoder pulse 
signal E after D point, and at least the standird-of-frequency signal R corresponding to a target rate 
is outputted to the phase comparator circuit 1 1 . 

[0259] And if at least the above-mentioned reference signal R is inputted into the phase comparator 

circuit 1 1 from MPU1 1 1, the phase comparator circuit 1 1 will perform above-mentioned processing 

of operation, and as shown in drawing 4 (c), it will output phase error signal Vtheta corresponding to 

the phase contrast of the encoder pulse signal E and a reference signal R to an adder 13. 

[0260] An adder 13 is the offset voltage V0 supplied from MPU1 1 1 through this error signal Vtheta 

and D/A converter 1 12. It adds, and outputs to Motor Driver 18 through a switch 15 and a switch 17, 

and Motor Driver 18 drives a motor 19 based on the addition output from this adder 13. 

[0261] And as shown in drawing 20 (d), since a switch of a control system will be performed [ if the 

rotational speed of a motor 19 approaches a target rate ] as mentioned above so that this speed 
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control signal may continue when rotation of a motor 19 reaches a target rate although it is reversed 
in the direction which controls rotation of a motor 19, the continuity of a controlled variable is 
maintained and a speed control signal can raise the transient response property of a speed-control 
system sharply. 

[0262] Therefore, overshoot of the rate of the motor 19 by the phase contrast of the encoder pulse 
signal E and a reference signal R can be controlled as shown in drawing 4 (d), and the transient 
response property of the PLL speed-control (phase comparator circuit 11) system as a phase 
simulation control means can be raised. 

[0263] Consequently, while being able to shorten sharply time amount until it is stabilized at a target 
rate, a speed-control system can be stabilized. 

[0264] As mentioned above, although invention made by this invention person was concretely 
explained based on the gestalt of suitable operation, it cannot be overemphasized that it can change 
variously in the range which this invention is not limited to the above-mentioned thing, and does not 
deviate from the summary. 

[0265] For example, it sets in the gestalt of the 4th operation from the gestalt of implementation of 
the above 1st. Although it is a frequency corresponding to a target rate, and the reference signal R 
with the same phase contrast as the phase contrast after the phase simulation of the encoder pulse 
signal E is generated and he is trying to supply the phase comparator circuit 1 1 or the phase 
comparator circuit 41 when the rotational speed of a motor 19 reaches a target rate Although the hard 
configuration is the same as that of the gestalt of each above-mentioned implementation when [ this ] 
a reference signal R is generated and you may make it supply so that the lead in the operating range 
of the phase comparator circuit 1 1 or the phase comparator circuit 41 may be taken at this time to the 
extent that an initial phase difference is a phase simulation means However, each MPU decides on 
the waiting (wait) time amount of an initial phase so that all initial phase difference deltatheta may 
come to the core of operating range. 

[0266] That is, at least that of the memory type shown in drawing 1 or drawing 2 determines 
deltatheta=0, i.e., the latency time, as T/2 in the phase comparator circuit 11, and at least that of the 
non-memory type shown in drawing 6 or drawing 7 determines deltatheta ,= pi/2, i.e., the latency 
time, as T/4 in the phase comparator circuit 41. 

[0267] It specifically sets in the gestalt of the 2nd operation. As shown in drawing 9 , carrying out 
phase simulation finally and being stabilized Immediately after being the point of phase contrast 
deltatheta' shown as a stabilized point, and the rotational speed of a motor 19 reaching a target rate, 
and switching at least a control system to the phase comparator circuit 41, in the gestalt of the 2nd 
operation, since phase contrast is deltatheta', it is easy to draw in a stabilized point. 
[0268] However, when the inertia of the load of a motor 19 is large and a response is slow, it does 
not restrict converging on a stabilized point soon, but it converges, vibrating the surroundings of a 
stabilized point. It is the largest immediately after the swing width of face of vibration switches a 
control system with a natural thing. That is, since it synchronizes once it breaks down a phase greatly 
if there is a possibility of separating from the phase-comparison range depending on swing width of 
face and it separates from the phase-comparison range when a stabilized point is in the edge of the 
phase-comparison range like drawing 9 , by the time it synchronizes, time amount will be required 
rather long. 

[0269] Then, if a reference signal R is generated and supplied to the phase timing which takes the 
lead in the operating range of the phase comparator circuit 1 1 or the phase comparator circuit 41 as 
mentioned above to the extent that an initial phase difference is a phase simulation means, since a 
synchronous process will be started from the core of the phase-comparison range, it can prevent 
separating from the phase-comparison range, and it can be stabilized much more certainly and 
promptly. 

[0270] Moreover, a setup of an initial phase can be simplified and MPU which is a control means 
can be constituted easily. 

[0271] In the gestalt of the 9th operation, the frequency error is fed back from the gestalt of 
implementation of the above 5th, or it is a reference potential V0. According to the effectiveness of 
making it corresponding to a target rate, the initial phase exists in the core of the operating range of 
the phase comparator circuit 1 1 or the phase comparator circuit 41, and has already had the above- 
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mentioned effectiveness. 
[0272] 

[Effect of the Invention] While being able to shorten time amount until it can raise sharply the 
transient response property of a speed-control system based on the phase contrast of a speed signal 
and a reference signal and is stabilized at a target rate according to the motor speed regulating device 
of invention according to claim 1, a speed-control system can be stabilized. 
[0273] When circuitry will be able to become easy when according to the motor speed regulating 
device of invention according to claim 2 the configuration of the whole speed-control system can be 
made easy and it incorporates a circuit in hard, cost can be reduced and it constitutes in software, 
software processing can become easy, loads, such as computation, can be made small, and 
processing speed can be raised. 

[0274] Moreover, the inertia of a motorised system etc. is small, by the system with the quick 
response of a phase simulation process, since the instability at the time of a change-over of the 
control system from the above-mentioned speed-control means to a phase simulation control means 
has decreased, conventionally, an open loop control means can perform the acceleration and 
deceleration of a motor for the control system which was carrying out acceleration and deceleration 
by the rate feedback loop, and applicability can be extended. 

[0275] Even if according to the motor speed regulating device of invention according to claim 3 it 
can perform feedback control of a rate based on a frequency error signal and is the case where inertia 
is the late large control system of a response Since the instability at the time of a change-over of the 
control system from the above-mentioned speed-control means to a phase simulation control means 
has decreased while being able to synchronize a frequency certainly The transient response property 
of a speed-control system based on the phase contrast of a speed signal and a reference signal can be 
raised still more sharply, and while being able to shorten further time amount until it is stabilized at a 
target rate, a speed-control system can be stabilized further. 

[0276] When according to the motor speed regulating device of invention according to claim 4 the 
rate of a motor reaches a target rate and switches a control system, while being able to shorten 
further the time amount based on the phase contrast of a speed signal and a reference signal until it 
can raise the transient response property of a speed-control system still more sharply and is stabilized 
at a target rate, a speed-control system can be stabilized. 

[0277] When according to the motor speed regulating device of invention according to claim 5 the 
rate of a motor reaches a target rate and switches a control system to a phase simulation control 
means, on the frequency corresponding to a target rate And since a reference signal with the phase 
contrast of the core of the operating range of a phase simulation control means is inputted into a 
phase simulation control means to a speed signal After switching a control system to a phase 
simulation control means, it can control separating from the operating range of a phase comparison, 
and the transient response property of a phase simulation control means can be raised. 
[0278] Therefore, while being able to shorten further time amount until it is stabilized at a target rate, 
a speed-control system can be stabilized further. 

[0279] Moreover, although the phase contrast of the core of the operating range of a phase 
simulation control means is known beforehand and it is necessary to change a frequency, since it is 
not necessary to change phase contrast with a target rate, a reference signal can be generated easily 
and circuitry can be simplified. 

[0280] When circuitry will be able to become easy when according to the motor speed regulating 
device of invention according to claim 6 the configuration of the whole speed-control system can be 
made easy and it incorporates a circuit in hard, cost can be reduced and it constitutes in software, 
software processing can become easy, loads, such as computation, can be made small, and 
processing speed can be raised. 

[0281] Moreover, the inertia of a motorised system etc. is small, by the system with the quick 
response of a phase simulation process, since the instability at the time of a change-over of the 
above-mentioned control system has decreased, conventionally, an open loop control means can 
perform the acceleration and deceleration of a motor for the control system which was carrying out 
acceleration and deceleration by the rate feedback loop, and applicability can be extended. 
[0282] Even if according to the motor speed regulating device of invention according to claim 7 it 
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can perform feedback control of a rate based on a frequency error signal and is the case with large 
inertia where a response is a late control system Since the instability at the time of a change-over of 
the control system from the above-mentioned speed-control means to a phase simulation control 
means has decreased while being able to synchronize a frequency certainly The transient response 
property of a speed-control system based on the phase contrast of a speed signal and a reference 
signal can be raised still more sharply, and while being able to shorten further time amount until it is 
stabilized at a target rate, a speed-control system can be stabilized further. 

[0283] When according to the motor speed regulating device of invention according to claim 8 the 
rate of a motor reaches a target rate and switches a control system to the addition control system of a 
speed-control means and a phase simulation control means, on the frequency corresponding to a 
target rate And since a reference signal with the phase contrast of the core of the operating range of a 
phase simulation control means is inputted into a phase simulation control means to a speed signal 
After switching a control system, it can control separating from the operating range of a phase 
comparison, and the transient response property of a phase simulation control means can be raised. 
[0284] Therefore, while being able to shorten further time amount until it is stabilized at a target rate, 
a speed-control system can be stabilized further. 

[0285] Moreover, although the phase contrast of the core of the operating range of a phase 
simulation control means is known beforehand and it is necessary to change a frequency, since it is 
not necessary to change phase contrast with a target rate, a reference signal can be generated easily 
and circuitry can be simplified. 

[0286] According to the motor speed regulating device of invention according to claim 9, the 
acceleration and deceleration of the motor are carried out with a frequency synchronousr-control 
means. When the rate of a motor reaches a target rate and switches a control system to the addition 
control system of a frequency synchronousr-control means and a phase simulation control means, on 
the frequency corresponding to a target rate And since a reference signal with the phase contrast 
which a speed control signal follows is inputted into a phase simulation control means, the continuity 
of the controlled variable at the time of switching a control system is maintained, and the transient 
response property of a speed-control system can be raised sharply. 

[0287] Therefore, while being able to shorten further time amount until it is stabilized at a target rate, 
a speed-control system can be stabilized further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 1st of the motor speed regulating device of this invention. 

[Drawing 2] The circuitry Fig. where a phase comparator circuit is as detailed as that of drawing 1 . 
[Drawing 3] The timing chart of the signal of each part of the motor speed regulating device of 
drawing 1 . 

[Drawing 4] At least that of drawing 1 and drawing 2 is the timing chart of the signal of each part of 
a phase comparator circuit. 

[Drawing 5] The flow chart which shows speed-control processing of the motor by the motor speed 
regulating device of drawing 1 . 

[Drawing 6] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 2nd of the motor speed regulating device of this invention. 

[Drawing 7] The circuitry Fig. where a phase comparator circuit is as detailed as that of drawing 6 . 
[Drawing 8] The timing chart of the signal of each part of the motor speed regulating device of 
drawing 6 . 

[Drawing 9] At least that of the motor speed regulating device of drawing 6 is the operating- 
characteristic Fig. of a phase comparator circuit. 

[Drawing 10] The flow chart which shows speed-control processing of the motor by the motor speed 
regulating device of drawin g 6 . 

[Drawing 11] At least that of drawing 6 and drawing 7 is the timing chart of the signal of each part 
of a phase comparator circuit. 

[Drawing 12] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 3rd of the motor speed regulating device of this invention. 

[Drawing 13] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 4th of the motor speed regulating device of this invention. 

[Drawing 14] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 5th of the motor speed regulating device of this invention. 

[Drawing 15] The flow chart which shows speed-control processing of the motor by the motor speed 
regulating device of drawing 14 . 

[Drawing 16] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 6th of the motor speed regulating device of this invention. 

[Drawing 17] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 7th of the motor speed regulating device of this invention. 

[Drawing 18] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 8th of the motor speed regulating device of this invention. 

[Drawing 19] The circuitry Fig. of the motor speed regulating device which applied the gestalt of 
operation of the 9th of the motor speed regulating device of this invention. 

[Drawing 20] At least that of drawing 19 is the timing chart of the signal of each part of a phase 
comparator circuit. 

[Drawing 21] The flow chart which shows speed-control processing of the motor by the motor speed 
regulating device of drawing 19 . 

[Drawing 22 ] At least that of a memory type is the operating-characteristic Fig. of a phase 
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comparator circuit. 

[Drawing 23] At least that of a non-memory type is the operating-characteristic Fig. of a phase 
comparator circuit. 

[Drawing 24] The circuitry Fig. of the motor speed regulating device using the conventional PLL 
control system. 

[Drawing 25] Drawing showing the relation between the input voltage to Motor Driver of drawin g 
24 , and the frequency of the encoder pulse signal which an encoder outputs. 
[Description of Notations] 

10 Motor Speed Regulating Device 

1 1 Phase Comparator Circuit 
12, 15, 17,33, 34 Switch 

13 Adder 

14 Offset Voltage Generating Circuit 

16 Starting Electrical-Potential-Difference Generating Circuit 

18 Motor Driver 

19 Motor 

20 Encoder 

21 MPU 

22 35 Counter 

31 Phase Comparator 

32 Count Signal Generator 
36 D/A Converter 

40 Motor Speed Regulating Device 

41 Phase Comparator Circuit 

42 45 Switch 

43 MPU 

44 Phase Comparator 
46 Counter 

50 Motor Speed Regulating Device 

51 Current Feedback Circuit 

60 Motor Speed Regulating Device 

61 Starting Electrical-Potential-Difference Generating Circuit 

70 Motor Speed Regulating Device 

71 Switch 

72 MPU 

73 D/A Converter 

80 Motor Speed Regulating Device 

90 Motor Speed Regulating Device 

91 MPU 

92 Frequency Synchronousr-Control Circuit 

93 Current Feedback Circuit 

94 Reference Voltage Generating Circuit 

95 F/V Converter 

96 Electrical-Potential-Difference Comparator 

1 00 Motor Speed Regulating Device 

101 MPU 

102 D/A Converter 

110 Motor Speed Regulating Device 

111 MPU 

112 D/A Converter 

113 Control Signal Generator 

114 F/V Converter 

115 A/D Converter 
R Reference signal 
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E Encoder pulse signal 
Vtheta Error signal 
deltatheta Phase contrast 
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t LTm^i-2.^m#ai:, sfisB^m^a©m^i-?>^ 

flJIWt^SrtttfJL-t, 1MB*— *©*ft*rlWfrt-5flSi 

^Srip«3i$*5jS«w»#at, itrflB(fetaiP]»nw 
©m^j-r s «riEj«*#j»« wtani lt m^-r 
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IW»#«©m*r5l!triBj*§Eflfl»«#SrW»$*, 1MB [0043] *-^W»m©-^ f**a*/hS 

5 o [0044] Sfct, ||3Ml3fclBKrt-5J:5 
[0 0 3 6] tfttti#att. *- ^©[elteJg^Sr M«BiSaf»fl»#»»4* WIEttW^aotfcm LfcHfrlE 

feoTtJ:<, Hfctf, 3i^3-^««««ffl**b*. K/<y^lW#p-r*H«»IH]JIII«#P#«-C*>oTt>iv^ 

[0037] &*BiasRiM»#«ttu r. w^m^a^m^ [0045] ±fa*figtc inn «»E«iRf&flr-§-fciS<5 

5 sift flr-9-c *> 5 o mm^m* t>$m mmmm^^mmm ©«jmf©?f 

[0038] m*.t£* x4y**tt&m-r ftjett«s**<*o"cvvaotf, >$&{§-§■ t^mm-i-co 

[0 0 3 9] mffl^mi, 0iRff, ^ta#©wm^-f-5 flfrM&J; 9 -JfJSffii-* Si: it>fc» 5SSEIM 

««SB«5*«fcSKlLfci»if 5d»*WJU *-*iSit [0 0 4 6] if5]?:3S4|S«©|g0Jco^-^ia«$iJ»^je 

^tBMt-^'t5<a«»9^»iii»^« :! ^'tt^^:iist-fS]Ji at, gnE^-^ojpwa^Hwtt, mFiB^^ai-, ttr 

mmmmfflm%-bLxMjj-rz>*-7>>i'-7ftmK tm^^mm^m^t^mm^^^x. vmmw 

£vim*-9*towmm-*z>h<nx'ih^xhs:\.\ mmm^mc^ir^mm^mt. it* 

[0042] ±&M&K.£iMis &mmffl&±&<Dmf& •>» ±un#)&m&^x^z 0 
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[0 04 8] fM#p#B!H\ =z—9 Sr S*J6flE^JPJ*3*i- 

[0 0 4 9] ±B»j*fcJ:^tf> B*a 
*fcSttLT, 9 *jtifc«K 

[0 0 5 0] it#:i!UlE*tW«W©*-*iiflM»£1t 

3f^03iS«fW»fll #Srffl* LX TOE*—* SrftfcttSS 

TOKiiSfW wt * £ twriBas«»#ii!«5 m^j-r 5 ttriB3S 

tt»::«RbXW*i-*Wl#«i:» TO 

iEa*5#ai6»e>A**ixSTOiBj«itiw»m*^ai^^x 

TOR*- *©Wtt«rfr 5 TO1E*-*©;&R« 
5iB#(c(±, TO1E»lR#a;»c, IWffi**MfP^aoUi*+ 

XTOiEtetSls!W*iJ^'^^'«i^H^> c 1 3 '^^ifi<^te ; t : S^ 

[0 0 5 1] _h!EI£/&KJ:H(ix ^e— ^©j**/!> s B^34 
SKKILT, fW«*S:ffitilRl»3*J»#aic«I5lft*.fc 

^a©il»S^#+££ft-h£-*3 - £ * S X# 5, 
[0 0 5 2] LfcrtSoX, g«5SS^^^-T5*XcD^ 
M£J:9-WEiNH-3;: fca*X£3 £ £ tic, jggffflJW 

[0 0 5 3] *fc, f4|@ID^S0»^awS]'t^«5Hco4 ] 'L'- 
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[0 0 5 4] i<D&£\ «*.tf v lf*JS6i'IB^T-5 «t 
5lc, TOIH5t«M»#aH, TOfE-e-^^W^i-5-^ 

TOiaa«fW«flr-s-t LtaiAtst- /y/v-^spc 
«t 9 toib^~ * zMntemmi-z t> o x *> <t t \ 

[0 0 5 5] ±!E*WSfc.fc*vfi. jiJtlW»*^ff«>*fifc 

£< LX, «kaiS«^(6]±$-ti:5^t^X^5o 
[0 0 5 6] Sfc.. *IBl!)^<£M':f-— v-^tfS/jN§ 

m*cO^S^'tt^ / >'fe<^oXV^(DX, 

K^s'^/i'— 7"^J: *) JPW^L.Xi/^fflW^Sr^- 
T'wv— ^"$!l»#aJ-J: t)> *- * <D%m&*'ft 0 t 

[0 0 5 7] flljttf, if 7 ic|E«i-S J: 5 

TOiBa«»y»#a»±» TOss&m#a©&m l/cTOr 

Ji»B# £ TOIESJWt* £ ©HftSctS*«#fc**3 < TO 
E*flaHWt**tftfjLX, TOSB*-*©i£*&^- 

k/< y * fsaw-ri j^fe»isi«B$ijffi]#axfc o x h x v \ 

[0 0 5 8] ±IB»j«^J;Jx»f, JS«««R*flr*fc*<5 
&l£&&'pt£ < * o X v ^5 ot, 34*(b# £ i*flf» 

[0 0 5 9] ai*Ja8lE«t©«WO*-^iS«fW»»«l 

f± s *-^©aftsrijimbxa««#i: uxtaA-rs* 
m#at. TOiatta^skwm^i-sasm-^tBfje©* 

X, TOIB*— ^03t«SrfW»i-*tttiiaJ!l3*J»#ai:, 
TOIBtt tiiftro ffl^Ji" S TOISiS^f £ TOIBBf 

x, TOfa^~^<o^*7-f — K^y^fww-f-sjajsafc 
mwj^at, tfjiEteffiiD^siw^awm^-f-sTOiB 
jg«a§yw§ •§• £ TOffiJ* **iJt»#a» m^-t- 5 TOfaiS*fl« 

«{f %\z.&5\ ^xtoib^-* omwj&ff 5 IKWj^a £ , 
TOte^e- ^co*P«5*^{-(±, TOIEiS^^at-, TOfEJlfe 
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[0 0 6 0] ±E«J5)c(c4;fr(4, *-^©ar*iss«a 

&k<DM%.®mm'®'o&z-tc^ a saltans ufc io 

So 

[0061] Lfc^t, iaa«^*si-s*^©u* 

[0 0 6 2] Sfc, fiCtBIBIJW#JW¥«©«ifmffl© , t , 'C> 2° 
<£>#:fBili4, Tft^oT*!!), **o, J!$£ifc(4^;i£ 
&Sas fe s a* , i &m&\z- 4 o -cffiffi*** 5 #«j6s 
fcvvfofc, «JMt*ttt*fc*J*i-5 - i*-c*, ESS 

[0 0 6 3] »#*9EttW«W©*-*i*aE#J»S« 

(4, *-^©j«*Sr«au-ca««*i: b-ca*-*-5* 

iti^st, iWEma#*om*"f-« smew* trnfevm 

at, StriE^— ^^p^^ictt, ifrfEiiii^a^, str 
£, ^ffljfi*ra««l«i#a©ffl^i-5i)triBa*fti»fli 

££r;SnlfLTtH;'3 £-££££ itr!Eg^i*££t-MJ& 
[0 0 6 4] _hfBl*fi£l;:<fc*U4\ JBftfcWHHWW^a^ 



[0065] Lwsot, B*a«»^jrf-«*-c«>«F 

[0 0 6 6] 

Sraiftl2IB^36<J^Tf^*Btc:^-t-5o 
[0 0 6 7] ft, JWTt-5zE^SHJ£»^(4, #3S9i<© 

fe<D«#»CRSfcH5t>©tftt'i^o 
[0 0 6 8] HI 1 ~E1 5 (4, ^W©*— *iI*f&W^ 

(4, *-^^B«ai*^ajt-*-5*-ew:, -^mff-c^ 

[0 0 6 9] 0 1 14, 1f&W<0*—*&&fflW&tf.V>% 

^ia-cfcSo 

[ 0 0 7 0] 01 (vl&V^T, *—* : &&M'W£W. 1 o 

(4, imtmmis 1 1> ^ffn, *p**i 3, a- 

Elg^mSS 1 6 , ^yf 17, ^ K7-f^l8, 

— ^20, MPU (Micro Processi 
ng Unit ) 2 1&U«*^>'^2 2#Srfll*.T*S0, «*. 
(4\ 7r^->5!)Sf« «^«&&SVM4:/!; 

v x <bns *— * <D&m®m &n 0 <o \z#m £ 

[0 0 7 1] MPU 2 1 (4, -e-^5S*«lJ 

mm^-^atS^i-SS-T-SC 1, ^-C yfl 2Xt5^-< y 
^1 5ro§]mm-^Srtti*-t-S^SC2RO : SJp{B^-R 

Sr^-fs'^i 2*^L-ctttaJt«iai&i lictb^-t-sffi 

[0 0 7 2] y^l y^- («3lfe#a) 1 

5(4, MPU 2 l©#J»Ttf»f^b-C, ^ 1 9a s ff 
^3S*(c:«-rs*T'i4, «t«sRSix-C*s*), 
Sroit*(cjgi-S£, (n) ilMOMfc^S. 

[0 0 7 3] ^-Y y^l 7(4, MPU 2 1 ^fc* 

— ^ 1 9^r[H]te$-arSfc*6w^)m{f^ 5 A^$H?>£, 
tyu ^itS*5fc*ro«)lftft^ s A**ti/5£, * 

7-rso 

[0 0 7 4] ^>-3-^ (^m^a) 2 0(4, i 
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[0 0 7 6] MPU2 1I1, O^cD^y 

* 1 9<D\Bl1fcmmb B*it«£«:ifc»LT, ^—Z 1 9 
[0 0 7 7] MPU 2 1 ti, ^e— * 1 9<D®ifc&&&B 

^Jlft^B-S-^a^LT, 7^yf 12M^7f 15?: 
[0 0 7 8] MPU 2 1(1, S«j$*^fcHIW^ 

[0079] ±m±mmtBim m^mmmm^m 1 

i ll, m2K7jkirXv\z^m^nxio<o , tefBitfe 

S31, Mf^-$g4^3 2, ^^33, 3 

4, U^l/f 3 5SO!D/Afil§l3 6i££fl8;iT^ 

So 

[0 0 8 0] fetai:b^3 1 (Ctt, ±IB^ ya-^^ 

^m-g-E^SJpfg^-R^A^^tb, ^ ^>te:+Stbe?^ 3 1 
dA^tuSSWf^RH, * 1 9 0Qfe3lft^i 

* 1 9©@(Bsa[!6sa«j«iifc5(»i-«t, ^-fyf 1 

2# (□) »-«l?>lft;tb;h,5©T\ MPU2 1H© 
[00 8 1] ffim^3 1f^ :©xya-^^ 

s/^3 3 , 3 4lcm*1-5o 

U S!pfI-§-R»r*]-LT^V=« — ^/^^m^-EW-effi 

[0 0 8 2] AfrWfcfi, fsMlJt&Sg 3 lit 111 3 

(a) K^-rmmfs^-R t 0 3 (b) ^-r^v^-^ 

/■«/K*ft-5|-ESrJti£l,, t^, 0 3m a^a— 
^fg-f-EcD^s, R J: t) t, -toteffi^itA. 

-ev>£©T\ 0 3 (c) fcSSi-.fc5fc, SRttfflS6^o 

*4 3tettiJ]-rZ, a r©£#, i>a-^w 



0 3 (d) {c^-TJ: ^-f w^</u©^l»©**T?S) 

[0 0 8 3] ^'fyf 3 3&^'fs'f 3 4lt fltFBit 
ffc»3 1 a> 5 WliftWg^-fc: i *) 

£*3 2*»feA*SH**^>'hfil-«-Sr*^>'^3 5 K 
[0 0 8 4] * ^ Mt*38*# 3 2 tt, 0 3 (e) iC 

[0 0 8 5]" *->>-h«*»4«3 2©WAi-5*e'V 
hfg-g-fi, ^-Y 3&>6Wi;*-f s/^3 4^^->-b 

"C^St^lC©^, yf 3 3 £>5W±;W S>^3 4 
Sr^-LT, hUP{f-S§-*>5VMi. *^^FDOW 

NfS#t Lt^^V^ 3 5J-A^*H5o 
[0 0 8 6] 03m U«l*RJ:5t)XV3-^ 
/V;Mf^E©;£;^iffi;J«tA>X^5©T\ 0 3 (c) 
?jri-J:5.fc, n-U-^/KDiS^s-g-^^.^ 5,^3 3{Cffl 
2>$;h/t, ^-fyf 3 3»yU 3 5lCf±, 

0 3 (f) 'c*i-J:5K:, ir^^hUPW, JH*« 

LXAXZftZo -©if, hDOWNff-i-tt, 
0 (g) ^-f-J; 5 OW/w^t^LTV^. 

[0 0 8 7] A>?y^3 5ll, ^.-f 5/5=- 3 3 fo^VMiX 
A yf-3 4frbAjl&frZ%'}^ MJP{f-g-<fc5l/Mi# 

^, feSVHi, h^^>-L-T, D/A^&2g3 6 

}cm^ii-5o D/Af}l^3 6ii, 03 (h) t'^-TJ; 

t s*m^R©{4ffiMi'^i-5T^-n ^©^tsmm 

§V9t LT, 0 1 L-fciPff^ 1 3 {ciaiAi-5o 
[0 0 8 8] i-ftfc>*>, ffiffiifc«@K l l ^^a- 
^/•?/P^m#E©'tetB^iWS#R if tit^VN^Igr 
-a-iCfi, teffiltfe^3 1 *»C>tt*B»-»)iS Ufcfetiit^- 
fB-f-dS^'T ^^3 3fctiJAStU, ^^yf33^yt 

^oT, *^yMlfl4S3 2cDta^*'?y[-ffi 
y^3 5ia*§n5. *!>y^3 5ii, *>>vhup 

h«f*SrD/A*lft»3 6{cm*L-, D/A^ik 
S3 6f±, 3 5«*^>- hife&SrD/A^&L 

T0 1 i-* UfcJP*^i 1 3 mm^-f 3. 
[0 0 8 9] Sfc, {4tgJ:b^0K 1 l(i, ^>-3 — 
/v^fg-i-EW^ffi^SipfS-i-R J: t) tltitv^i^t 
(±, tetiibKS3 l^bffiffiMicxt^bfc'fSffiilHff-i- 



©^^Mi^^alA-et ^ ©-e, msmhin -f-tt, so is^^yf r4Ti|li^$h;^7f 3 4 ^#y't So 
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fcD/A3«fc»3 6fcffl*jU D/A^i&g£3 6(4, * 
!?^3 5©*^Vhife*S:D/A*Jj|L-C, tirfSJSfc: 

fcjqji#i 3tcm^i-s„ 

[0 0 9 0] i-fcfc>*>, ±3z&©«fc5fc* tetSJfcigElHlBS 1 
ltt, :n^a-^/<A,;Mt*Ei»i«*R©flGta»fe 

[0 0 9 1 ] 4*J, _hfBtfctBib|fc|E||& 1 1 ©fltfl Jfc<8# 
3 l©«ttitt, MPU2 1 /O s fr 5 i 5 C Lt <t < , * 
fc, D/Aa3M*3 6©ft*>9K:, CRt&ib^/V^Sr 

[0 0 9 2] *7-fc y h«E»^@K (jS*«9«I#a) 
1 4(4, ]Jfje«D*7-fcy hSJEV 0 2r3iS£U filgS 1 

[0 0 9 .3] JDJM&1 3tt, *7-fes/ h«EE«4iai&l 

li»6>A**ix4tttBIRft«-S-ve*jP3|CLTv JP*tti 

[0094] ^yfl5 (I^ft) (C(4, ftlJMIl 

*i 3©jp^0b73i3i*>±(fmffi^*[i]^i 6ro£*>Ji 

[0 0 9 5] ^r-* Y94'< (mWi^m 18(1 
[ 0 0 9 6 ] 

f 0 +KXK 9 x 2 7i > f > f o 
3DJHI5M£©«, i4(OTtlD»«iA^-eMPU2 1 
(4, 5 £ (-f) fiflfcgN&l - 

Myf-l 7SrtVt5, rhb®^>f 5/ 
fl2, 15, 1 7 <D®MWtfete. ±*£ro4 5(C, MP 
U21tJ;9 < *©*PSClJUMIHf-SC2!&»&ffl# 

[0 10 7] r^l^i 9^-^ 1 9(4, 3£*>_kifmEV 

5^mffiT'jpas$t^, wWS:*3±(fmjEv(4, ffifem. 
mz.mmxzz^s.xtetftitttebfo^. 1 9 

[0 1 0 8 ] fe^l,9igfe ft^ Mfet5i:.„fe il 
9 cD[H]te5t* (4, ^— zc^=i-if2 0(C4 <9#?m£tt, 



* [0 0 9 7] 4T, B^L*VMM*PS1ia»&*-*«:III 
(B**«JB**Sfflfci*^ MPU2K4, 

[0 0 9 8] -T^t3*>, MP U 2 1 (4, %}mWteKtS\,* 
T, 04(-^-rJ; 5(", A^-fyf 12S^y 

T, |0«R^3feTt5i:. ttffiJfcttia* 1 1 tt, ^ 

fifeb-c, *pjm£i 3(cm^-r?>o 

io [0 0 9 9] friS, 1214(4, 0 1 (DfB-g-^SP^iS^^* 
LfclllT*fci9, HI 4 (a) (4, i^a- 
E, (b) (4, ffiflJ&t*lH]& 1 l(CA7J$tv5X*«-i- 
R, (c) (4, -fir+gJt^lHlSS 1 1 <DttJ7Ji-^^^fS*V 
9, (d) (4, *1 9tf>|5tfE§Sr?fc5o 

[oioo] 4-r, H»bfcv*£iw#ps»a»fc*-*ia 

e<Oft^*5Uj^ MPU2K4, g*Iji«#>P> 

©tets^s 9, tffiis 9 tc*as-f-5#*> 

(wa i t) ^IHJSrKj&f 5. 

[0 10 1] fifcfBJtRIll* 1 K4, ±j*c04 5 

20 |c, 02 2 (C* L*:<KH4Sr«fo yyyfWy 7"St?, 
^cD&flifcl&i£H («1^«SH) (4, -2^~2 7tT-fc 

[0 10 2] Lfc#ot, n««Ott*B*'6 0 tt. 0 2 
[0 10 3] 

6 0= (f r- f o ) / (KXK0) 

= (f r-KXVo ) / (KXK6) ■•• (2) 

[0 10 4] teffi^S 0^wa i tWHIDtt, * 

[0105] ST=60/ (2jEf r) - • • (3) 

* [0106] 

— K X K 0 X 2 7r • • • (4) 

40 Sh5tit)lw % MP U 2 lXtf^^s/f 1 2MA*£ 

[0109] s/^i 2tt, (>f ) «fc«Bi*s 

JX"TV^5^"C> xy^- ^2 OCO0b^i~^)^Vra — 

TttSJtRilSl llcA*$tt*o 

[0 110] b/c^^T, ^~^coSPJSNP^f*> tttiJ* 
ocodb^*t"6IHC^>'='— ^/^/v^fs 
so""" (6i i ii, BI4 (c) ^i~J: 5^, o u^;v<D$mm 
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mm^v e«rttj;#u JpJH»i3», :©ttft»iit 
^yfi 5 as w) «k ■f4*>t>, £^±tf*ffi 

1 7£frLT»*»J»«-&£ lt^^ K9-T/<1 8il 

[0 112] ^COjn»«f fciSV^Ttt. MP U 2 1 tt, EI 
[0113] i-ftt>*> % MP U 2 1 f±, ^E— * 1 9 

S 3) o 

[0 114] Ts^ryrfS 3X\ 2fe©Sfc*>Ji3iS0 3iy^* 
ftfflt5k,.MPU2.1tt> ^-)^22?:7h^, 

XV^5B«iai«K#J6UfcJSia*T©l/2j««j (T/ 
2) fc:iei!j-t-50[ (EAT, l/2«JH«iv^5o ) 

5) o 

[0115] MPU21(t 2 2<D%$>hiW. 

RSr^H'W^A' (High) MSc^itf (^^>y^S 

6) , ^>fyfl 2fttf^yf 1 5£r W) 
(u) fl!lfc«J9iM.5 Ur^S7) o 

[0116] scfeiwuiittaa-cfcso-c, 
2 2(D* hmt i / 2mMmt&-$tft-r, mpu 

2 1 ft, ^fy^S 8fc»frLT\ W*. ^^^22 
©I V a — ^/n/P^ ff # E <D 3£ t) ^ 5/ 

5 4"C«fo (^r^/S 9) o 

[0 117] *7-y7S 9X\ ?fe©3t-feT3JS0 3iy^Sr 
^ffifSt, MPU2 1ft 2 2<DjdV>VW) 

f^SrffihSii: (^f^SlO) , ^tutcJ: 19 mva — 

>-hf»i:±fEl/2^1fflffi^^i:t:KLT, 

^3/^5 C^S^S 1 1) o 



£0 

[01 18] MPU21lt # ^>-^ 2 2(D%V>' Ml 

hi/2mmiiLb#-9cr&b, s«»«t-a*ufci 

U"</v (Low) K4:*>Ttf Ur^/S6) , 
f 12S^yf 15* (*) fiflfcfflO 

(^fy^S 7) o 
[0 119]it ^y^Sll^ BW&flEKSM 
LTV\tek1\ lit?, tf*^* 2 2tf>## 

yMi l/2JWH«[4:a«— *Uftv^*kil±. MPU 
io 2 1ft **ry-7S2Kffi7\,X. ±EIRI*<B*!!«*rfr 

[0120] i-*fo*>, mpu 2 i tt, 

if 5^JgiJLTV^ (^^y^S 2—^-r 3/^S 5, * 

r^ss^f^sii) o 

[0121] * 1 9tt, H4 (d) 

[0 12 2] "ifc, MPU 2 1 tt, ^tUUfciEiuCOni^ 

1 2) o 

[0123] z<d£?\ci,x. ^mmm^-f 1 9 ^ 

30 ?iJigi-S<k Uf^SS, ^f^Sll) , ±IEttl 
^STFRom^fll* (**«*R) 0>ft*>-btf (^y 

7 B S 6) , fcSVMl, *^>Tff (^fy^S 1 2) 
oT, ^^2/^1 2atf^^yf 1 5* K) 

[0 12 4] "t"4fe m4\^~rx 5i-. a^-cww 

40 |4 (a) ^^"Tct 9 ^> >£^_b^9^3/^Xfc^ 

MPU 2 1 fi, rix^t>^T, 04 (b) Ktjk 

>f s/^-1 2&:frLTteffltt«IS8&i lfctttAi"*. 
[0 12 5] ^(D^, MPU 2 ltt, ±E' (3) S;^^ 

/2) i<i£ffi*8 6*>b***:6T«FIH*>b3ittlS*t* 
#^^Pn1 (wa i t) SB (T/2-ST) tmn^X 
(^^ryZfS 1 3) , ffl^R^fflMf-, "t-^fc 
^^^R,gr v g|4 (b) ^^-T J: v- gfe.^ ^ 
50 5 Uf^S14) o H4T*fi, B^Tl?ff 
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[0 12 61 ::<£>4 5i-, MP U 2 1(4, i^fo PI 

[0 12 7] ^(Dtlt MPU2 1I±, g«5S*ic»JS 
-TSJlfflcD 1/2SJB (T/2) fc(t#oT 
S 1 5) , HWjflHS- («JWS*R) £5tlE£ii:5 » 
j/^S 1 4) o 1-&fc>*>, MPU2 1(4, B«51££PJ 

±5C, gSiS*(c*fjSLfc^^»l/2jg»ft(ii±l 
(S*Wi#R) £K*i£-£T, ttfttt&HIBl 1 

[0128] Urfot, MPU 2 1 (4, 04 (b) I' 
C^StftBu ^Va-^/l^Mf^-EJC** 
LT, -5 0 LfcHifi 
«©aE»«*RS:tt*iJ4:»Ell6l lfcffi^-t"5. 

^mm-i-Rt-^-rs^^ 3 — y/^^m-^Ecofitfsas: 20 

[0 12 9] ^Lt, MPU 2 1 /i^±lS&2Wf -§-R^ 
ticffiJfcttHIB 1 1 (-A* i , titfBJfc&HJK 1 1 
(4, ±x£c7)SiM1^a£rffoT, 04 (c) i^irXo 
3iV3-^/V^ft€-Ei:SWS-§-R©ttffiS5 6 

[0130] ft JMg 1 3 (4, r. <o.»liEft*v 0 t 
s/ }-®E3§±iHlEgl 4A»e>ttif&$^5^-7irs/ smffv 

t, ? Yy^^l SKttiTiU ^e— * K7^^l 8 

(4, iCDft»^l 3*^<OjP||LttJ*tC*<5VNT^~^ 1 
9 SrUSH'So 

[0 13 1] Ltfot. f^*OJ:5Kl, aui/zx — ^/< 
/<— v-3-— h£, 04 (d) ic^irXo 

tu©PLLSssj» (tttBifc«iHiis 1 1) -&<omm *° 

[0 13 2] -twfem, * 1 9 $r3S^(ci^iS* 
[0133] 06 ~0 1 1 [4, *i*&ft!Jfl!P 

[0134] #3eJ£o;f$flf4, bfEB 1 W^MiCOftJfi t 



22 

ii&<nWM<r>mm\^^x, ±tzm iRtfm 2 tmmoffi 

[0 13 5] 06K*i^T, *-*£l»WW«114 0 
(4, fiMiJfc&|ElB&4 1, ^-yf4 2, AlJMgl 3, * 

J£3§£Ie]B§1 6, 17, *— * K?-Y/<1 8, 

-=e-*19, iya-^20, MPU43SO ! *^^ 

2 2^Srflt^-C*5t), JnfSJgi<o|liS<£>^fig£t4, ((Hi 

Jfctfc08g4 1, ^yf4 2StmPU4 3^S4o-C 

[0136] ffiffiit|!5lH]?S ({SttB(Hl»«U«l* 

4 1 f4, 0 7K^-f 4 5K«J&£*K &tBJt|SEl&4 
4, *?yh*«S4»3 2, ^?f4 5, 
4 6SOT/AtM3 6^£Mi7L-CV^o 

[0 13 7] (fcffiifciMM 4«\ l^SEXORSC 
filrffiJtttiaiSTf*) 5 , tttBifc«*4 4 fctiu 0 8 ( a ) 
iC^-^-^Vs — ^/^•fB-§-Et, 08 (b) (d^-r* 
1MB* R * 5 ATI $ ft-C V * 5 o 

[0 1 3 8] <fctlJfc<ft#4 4M\ r(DA*$tv5^^ = 
_^;V^f»fEiSSflfROEXOR (SMfeftttS 
m iSot, 08 (c) fc^l-VM" £n-K#l!J&fc> 
S-Scffi^mft-^P^^-C 5Jcm*L, ^-Yi/^4 

5f4, /WWttffi^tiim^-P^A^SnSi:, tf-l'L 
T, hff-!§-38£3&3 2^feA*^tu ; 5* , i'>' 

[0 13 9] hff-§-3§£S3 2(4, ±K£l©* 

ifi©^ffi£l^#}C, 08 (d) lC^-r4 5l-, — 5t£>S 

StvS^.^^hflr^SrHS (e) t^^VbUPfl 

u-c#?>-^4 6i-m^-rso 

[0 14 0] *>?y^4 6lt ^-f y^4 5^LTA 
#$ax5#?VhUPm-§-£fH&LT, D/A^^3 

[0 14 1] D/A»3 6li, *^y^46©*') 
^hfe*SrD/A«iftU-C, 08 (f) fcSH-4MS*Efc 

Lfcip#i&i 3^m*-T5o 

[0 14 2] Ufcd5oT, te+BJttSlHlK4 lf4, 02 3 
K^Lfc4 5K, (4*BJt«5«5H (»)#«EH) £ bT, 0 

4 1(-*3^T(4, ^©ff^-0^t&±©aS/4^, 09tc 
^"T 4 5 Id, {fcfiM / 2 tc*5t-t SP^fS-^-V 0 *s 0 (d 

[0 14 3] 0 9 51-, Is) 

ffiP^ro'fiffi^S 0' (4, U:ST?4x.e)n5J;5^fii4 



B]fll<0*--^a[K$!l#PSi*fcafflUfctO-e*)0» so [0 1 4 4] 5 0 ' = 5 0 +n/2 
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fcfttB^ 5 fliH9t* Lfc<4f@M 5 9 (4, 
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7 ^ - K/< 
] 2 2 L 

7t /2fc*lt * 



{4*BiS6 9' (Cffi^-r?>#*> (wa i 
t) B#MST' (4, &5£©.fc5fcfc3. 
[0145] 



§T' = 59' / (2« f r) = (59 + ^/2) / (2« f r) 
= 5 T + T/4 • • • (5) 
Ufc^oT, ft##)fc*0»!ttft©#V (w a i t) B#PpB ^5. 
(4, (5) 3££ffl^Ti+H-r3i, etT©S:OJ;5H:*5K [0146] 

T/2-5T' =T/2 - (5T + T/4) =T/4-«T - ■ • (6) 



[0 14 7] Sfcs 5^4 2(4, MPU4 3©1«1 
Ttty/t7l, 1 ^-^C0t#, MPU4 3«[iiM^ 
R^A^$ft5S«f^R£teffiit$&[H]S§4 1 (cm* 

[0148] &mi&<DM1&<nWift&. aiot* 

[0149] 0 1 0 (O^PJlC*5^-C, _klEHI 5 t 

[0 15 0] *->aaE«WSl*4 0WMPU4 3(4, 
*©»3i»»-<?©fW«l±, ±IB0 5 t HHti-tT^ 

(^■yt/S 1~S 6, ^f^/S 8~S 1 2) , -t— 
* 1 9<03i£#P)$5i£lcgiJgi-5i. ^7f4 2Sr 
^ICLT Uf-yyS2 1) , &ffiJfctfclHlB4 1 (cS 

[0151] 1rt£t>h, HI 1. 1 ©Ajfe-ClDJWKjeSr^T 

lt, sc*>±rf«flE«^iaisi ■6i»fo©sc*>Jirf«Ev 

}dS<5(,NT^-^ 1 9(D[Hte£rM#}U B^T*^- * 1 
Al^Jr-yXc^X (^fy7 , S2l) , ttfflibtfclE]!§4 

[0152] r<Dt^s MPU4 3I1 xya-^/P 

V 9 &\ ^/^/v^ff-g-E^D — w</VT?ifc<5 

i"5 (X^s/7°S 6, Xfy^S 12) . 
[0 15 3] MPU4 3(i > _t!E (6) SSIC* 

vti®MQLmft<om*>mm (t/4-st) «»t#ot 

(^f-y7 , S2 2) , ffl**IHF-R*»feffl*bTV^»aE 

fit v e irse^t (^x^t°s i 4) , $mimm?& 

5) , X^ 7 fl5l; (-C) ffi!ld»e> (a) fl|U:«J 9 it 
5 (^7 L -j/7 , S 2 3) o 
[0 15 4] -t-jfcto*). teflJti&lE]E§4 1©W^T 
/2*t*oMfc*6»©IM6ft*ve©aj*!i**>S. 

ttfc»±, mil (c) Km-tzoK. cM.~?mmm*$rv 

[0 15 5] LWot, II Hc:*-t-D^-e#J»^Sr 



3£*>-h(f *E3B£[ellg 1 6d»6»ttlBJi;ttiaBS4 ifc«J0 

So 

[0 15 6] *©SL MPU4 3(i> ttl#»?-R*»&ffl 

5«JWt*RSrR<E**fc* (^f7 7 , S2 4) , 
B*a«t»JtSLfcJa«*©l/2JS»l (T/2) #o 
X (xf5'^S2 5) , ^fyyS2 4l:Iot 1 
l^lHafV 9 SrSteS*5 (^fy/S2 4) „ 
*?t>, t<Dm±. MPU4 3I±, g«3i*©JH«ic0 1 

g-RSrKffi^-tir^o 
[0 15 7] Lfc^oT, , MPU43I1 ill 
(b) D££t»ttU ^>-3-^-?/VXfs 

jcSLfeWfeSk<0**fS-g-RSrm^i-5. 
[0 15 8] ^Oi*. 011 (d) ld7fc-r<£5fc* 

v 3 - y {*-§• e t mmm^R ©{flrttatm 4 s *— 

^ i 9«5J$*©^-— v*— M4te«£*v — 

PLL3ftt«W*OilW8:flF»tttrlRl±S**-i: 

[0159] /«e*s, l cDnMcoJ&ffii<r>$Lmb%iim 

Ki JtoJfctMKffli&s- 2 Tt — 2 7c 
©««»c5ft<fe&SH5> j ey (7^/7d^)S 
-efe5o-r% />fxcsv\ ;nt#Lt, *^JS(D^ 
«|©tetBit&|i]»S4 1(4, *©Jfc«WfiH:6S0~»rfc!fe^ 

f Ltv^, _h|3te+iJ±;felE]g& 1 1 iffltfBifctfclSgM 1 
CD*BSE{4, ^t-t©ttffilfc««3 1 iftffiJtiS!«4 4«) 

[0160] ±34©4 5(-, *l§PJ^i*5v^•r^4, ±iatt 

[0161] 01 2 (4, *5§BJO^-^jSSS0W^S© 

^3©ms©^sr*-ria-efeo, **jfe©^(4, ± 

[0 16 2] ^.IT?, ^JSO»H©fftB^t'*5'^T, Jg 
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[0 16 3] -fftfr*), 01 2l£4bM^T, *- ^JS«SIJ 
IVSeB 5 0 (4, &{BJ£tKH!B 1 1 , vf- 1 2 , JP» 
#13, *7-fey h«BE»4iaBSl 4, ^?fl5, 
:£*>±(f«flE3g£[El8gl 6, Myfl7, h'v 
-f/<l 8, ««7-f—K^y ^0115 1, *-*l 9, 

T*s«3, 0l©*-*jg&fMffl^*l 0 £I1«&©Ie]8M8 

^e— * K^-f^l SJcmSfE^^ — bv<y^S*5«SK7 

[0 16 4] *mS<75^K8lc*5t^Tfi, 
±lfmjE^^li]iB§ 1 6 fc mM? 4 — K'< y 9 mB 5 1 *• 

[0 16 5] Lfc^oT, #llJS©^f§©*-*}£j£ftifJ 

»3S«5 oicjav^Ttt, *— * l 9^S^3S«tcpjjg-r 
1 i' J; 9 7 4— Y^y-9 ^i-uSmSKlcS-^VT*— * 1 
jSifle^VT, *-*l 9 Sr— 3&m«ET?*njS(W»-t-5 
[0166] HI 1 3 (4, #38811©*— ^iiSEfWWl^B© 

•5<> 

[0167] ^r-c, #sete©»*©iftWfc*sv^Ttt % 
0 i 2 ©*-^5**ffiij«^» sot 

(4, ID— ©^-f-SrttLT, *r©fiMBfctt9!«r«l»-*-3. 
[0 16 8] 01 3{C*i^T, *— *a*fWIP»1l6 0 
(4, 01 2 ^^©^JifcSrflLTV^^, fcfd, £*>± 

[0169] -r&fc>*>, i*>±ifmjE3s^iHiK6 

MPU2 1 d^JPj&fiH^ATJ^i-tS ^fcSJg&ih, 

[0 17 0] :©MPU 2 1 *>fc©JP3S#^-J4, -t©38 
T-S C 1 ^b^^T y^l 7Cffl7j-r5^-Y S^l 7©§] 

[0 17 1] *-*5Sa?*J#P£e«6 0(4, ±KJS 

3©Hi£©^li©*&i:ra«6^, K5-f ^1 8© 

W^j^««E-7-f- K^«/^@BS5 1 (C4 9*— * K7-f 
/<1 s\z.7 4— Y'*y9ZfrX^Z>o 

[0 17 2] LfciSoT, #^J6©^fS©*-^jiA#J 
W&W 6 0fc*51^-Cf4, MP U 2 1 (4, *— ^19©H] 

JE»£IS*6 lfc*«Mt**tt»aLTs Myf 17t 
^-Vi-^i: fc t>(C vf-\ SRXfXj 2 £ 

^K±#-t"5SC*>±rf«ffiV*^>r y^l 5W7^f-y 
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[0 1 7 3] *— * K7-^^l 8(4, r©#*(C_k#1- 

2>S:*>-h(f«JEVic:S^v^T*-^ i 9 £HUEggiH-3 
mm.74- H/<y*PI*5 lfcit)*-* 1 9(cm 

5 3t*>±(f mff V fcttjfc S-frxm^Sr^^ n± 
#J*51ii 5 tf, *— * 1 9 &itS>-£i»twflP3££ii:2> 

[0174] *as % ::©»-£•, t«7-f- K^y^iais 

io 5 1 Sr8!ttft< Tt>, *— * K^-T^l 8 # 1 

[0175101 4&US0 1 5 (4, #3S9I©*— 

t lt, iL%±tf*B.%&m&<nftt>v\zm$8m i £.7 
[oi7 6] *zx\ xmrnemmovLmzts^xti. 

[0 17 7] 01 4 l£*5t *— 0 
(4, ^JtKlellS 11, ^y^l?, 
JPaHSl 3, ^yfl7 ( K9>f/<1 8, *- 

^19, ^>a — ^20, MPU72, %t7>922Jk 
t5D/A^m^7 3l»S:«*.T*5«3; ffifflJt«lHl!& 1 
1 , ^yfl2, JPHSl 3, MyfH, 
K7-f^l 8, *— ^ 1 9, 1^3-^2 0Sy*9V 
<?2 2(4, ±|BJBl©IB«©»*i:ia]#©<>©"C*)*. 
[0 17 8] JP*^1 3(C(4, MPU7'2A>?)OH«* 
30 ^17 >f - K/< y ^ «*V ft^-r-y^7lSr^- UTtt 
ffiit*60K 1 1 frhV>W&mW&%V 9 *SA73 Zti, * 
1 9^g^S«l-a^i- ; 5*-e(4, y^7 1# 
*7 bT, «*«WR367-f- *«-S-V f ©**s» 
j?*l 3(CA7J$tb5o 
[0179] ^-f -y^7 1 (4, MPU 7 2©S^SC 2 

iife^^'y^i 2^t±i7J$n.5§]mm-§-^4 , 5^>'/^ 
7U ^yfl2*s (W) flO*»fe (J=>) ffiiJic^om^. 

[0180] MPU7 2 ('(4, % 1 <D9£ti&V>BWt<OW& 
40 — ^2 O©^!^^ — ff^^xin^rEtf 

A73^HT*3»), MPU 7 2(4, aii^a — 
E©^^*^^ 2 2*ffl^t* l ?>' h LT, g« 

[0 1 8 1 ] D/A^lki§7 3(4, r©*->>-^P*{f 

tsrD/A^Lt, m&mmm7 4 — b-'<-y9i£^rv 
f t Lxtm&i 3icm*i-5. 

[0 18 2] IfciJSoT, MPU7 2ftyD/AfM 
•7 3(±, j^liiT=ti: LT<0:r.y3-/2 0©HWt5i 
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mmm? j-Y'^-yttn^v f ) *mt)^x. *— *\ 
m&umm^ mmm^ve) ^m^xm^-r^ma 

fit LT«ltg-T5o 

[0183] *mm<vftmcoW)i¥*. 0is©7 

[0 18 4] fc*s, ^Trot&eJi-fc-^-ai, ±1E^ 1 © io 
HiSco^ficDlII 5 co&a^-r y :7°i iHHtcD^a^r- ^7° 

[0185] MPU72I±« * 1 9#^Krf-3£, 

1) , itjT^^y^T'fef 5tt5i, #?>-*2 
^Ji^t)^yv>£&ffi1-££-e#0 Uf^S3) o 

MPU2 1lt #£>"y- 2 2co#'7>" MM^Srffit^-tt 
Ufy/S4) , TJy-Vy-i^ff^&D/A^lfc^ 

3^tB*i-?> (^f^S3 1). 
[0 18 6] -tLT\ D/A^lfc3S7 3 ZKOTJy-^ 

^fg-i-V f t LT^B^l 3lCtii^L, V^, *-fy^ 
7 HZ*7X~jbZ><DX\ WSl 3(±, ^WJl&fctS^ 
7^- Hv<yyMf-§-V f y^l 7^1^-^ 

[0 18 7] ^-^ K7^^1 8I±> l«ISi7-f- so 
[0 18 8] MPU 7 2(i, 2 2 CD7J <7 

JSLfcjg&ifcTcO l/2«iffit SrJt^LT, —Br*" 3 

(^f^S5) „ MPU 7 2 
W\ * 2 2 ©TJ^V Mfii 1/211^^^—16: 

f±J7J^^-%^^'i' V"</v- (High) lciz:*>-hlf (y.-ry 
7"S6) % y^y^l 2£ (-f) (n) MK®<0 

y^7 1 Sr^v^-ttS {T-'ryrf 40 

S 3 3) o 

[0 18 9] i,**, iz:*,±(f|g^Ettx-fo50T% 

3S*^5i]iiaL.TV^ e Ct^c*, ^y^S 5X\ ts^^V 

2 KDHw vmt \/2mmm.h^-^-r, mpu 

2 1H *7-y7°SS\Z.Wfi^X, 3Su *7^22 

O (XT77'S9) <, y^y^S 9T\ ^(DiL^bTifi'O * 
v . l/N e - 1/N 0 = (N 0 .-N e ) 
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^•yv^^tti-f-S MPU7 2I1 77>7^y- 2 2<757J 
h«jf££T#lt$-e- Ufy7"S10) , ±!EP)tS 
*-7>-^^S«-i-^D/A^m^7 3(^ffl73i-5 
(y.7- S'7'S 3 2) , 

[0 19 0] fttC, MP U 7 2(1. xy 3 -y^;l/X{t 

D»#cDfltra£i!J5£U 7J 2 2©7J'7>' Mitt-h 

El/2J!ffl{tti£J£&LT, — gci"5.d^^ y 
(^.T'yT'S 11) „ MPU 7 2 (i, #y-^* 2 2 cD# 
y-vMfii l / / 2Ji^lti:dS-ifei-2,i:, g^j£»cPJ 

(Low) }-3i:^T(f (xf77'S6) . ^5-^12 
Sr (W) (o) flJWJU 9 
7 1 Sr^S-frS {^y-yrfS 3 3) . 

[0 19 1] bfcdSot, Z.<DtifM.-C, AP3¥2£l 3d 

1 1 *»fe©IWtfil *V 9 *5A73^^ JllJMI 1311, ~ 

©«»»aa*7 - k/< y y m-s-v f tmws^v o * 
nmvx, mmmwmikkvxxj 7*ftvx* 

[0 19 2] ifc, xfyT'Sll^ S#3$*^PJ® 
LTV^bfv ^fyT'Sllt, *>7^^ 2 2 (73* -7 

y hftti: i/2H««i*— *bJ5ew^fc*fctt. mpu 

7 211 Xf'7 7 , S2tffiLT > ±|E|Rl#©*[HaSrfr 
[0 19 3] -f-ftfrib, MPU 7 2f±, ^>-3 — 

ifS^JSlJUT^S (Xfs'7 , S2~Xf5'7 , S4 < y- 
f'7 7*S3K ^7 77"S5, X7-77"S8~Xf5'7' 
S 1 0, 3 2, ys^-y^S 1 1) „ 

[0 194] ^e— ^19ii N MPU72A^D 

/A^*§&7 3 L--CiP#S 1 31'«^$tL5H^ft 
K/<yyMl-§-V f trS<5^T^— ^ K?^^ 
l8©K7-f7'ftflcJ:!)BMSi:iSl^t, 

[0195] i-**3*>, MPU 7 2 li. ^va — y'/^/W 
^{s^-Ero^jDWSr*^^^ 2 2liJ;'9*'7>-hL.. * 

L, D/A^^§g7 3-CD/A^SIL-T, Jl^PM^ 7 
^- hV^y^fa^-V f t LTAP**1 3^ttJ73i-5o 
[0 19 61 v^i, SWaflEO^JBJIII^^^^Uft* 

[0197] 

/ (N 0 XN e ) • • • (6) 



ft 18 ¥9-1 401 80 



(16) 



29 



(N 0 -N e ) / (N 0 XN e ) ^K N 

[0198] ifc^ot, ^mmmmKio^^xi-i, m 
fflgm&y-i- *ft*v f \z.&<o*—9 1 9 ©a 

^5 0£j$o (*^<75®^(cio^-Ct±, 6 0 = 0) S 
*m-§-RSrtetiltl5lHl^l ltA*lt^5©t\ fWfl) 

[0 19 9] Sit, #£»©JI&«t::*S^-a±, 1 

tj^tt>, ra«©»^s:ff 5 r tic it), &mtmmm 

[0200] ia^L&^MW#®a»£>j$££ 
JE©*M&-a*MPU7 2CA5t/MPU7 2I*J"T?B*j« 
a?©JSHII!T©ta!J£«:*5EU Wn, y*l 1 Sr^"7 20 
fc^-Sifcfcfc:, Ms/f 12* (-Y) ftlCILt^ jg 
*ic^M7 w - K'< y *«#v f 

[0 2 0 1] -tW^tt, -hlSUll 5©7n-ft-M: 

[0 2 0 2] Lfc«5ot, *HJfS©JK«f±» *-?19 

t>, 1 9©|Ilte&&©£3El#©JS;g :i &'tt«:l6j±£ 30 

[0 2 0 3] HI 1 6 14, #*W©*-*3i«fM»Se11© 

mm 5 <r>%fc<r>WM<DWffikmmiSk l l Sr-tfEJS 2 
;te©Jl2fS»tetBlt;&lH]i&4 1 lcll&ift*.fc<t>©-e*>*. 
[0 2 0 4] *|^J£cDff^cDl5iPJlC*5V^T(4, 

_hiEia 14, 16 Rnm 7 1 mwi?>ffif$.&w~ (4, 1*1— 

[0 2 0 5] Ell *- ^j*ft#J^«8 0 

(4, &ffilfctSElI]8&4 1, ^-fyf4 2, 1, « 

Jpglgl 3, ^^17, * Kv-f^l 8, -=e— 
^19, MPU72, *?y^22S 

0D/AfiS7 3 T*Jt>, ±fEH 5 ©SliSCD 

Mutter ffia&&\m&4 i asftfco-o^s,, 
[0206] i-fr;b*>, tetaJt^iHisS4 in, ±i£cs>J; 

H7K*LfeJ: 5K1»*£H, {£*BJtilS£§4 4 , 
^ £ [ 0 2 0 7 ] ffctBl*3fc384 4 (4-, IW E XORSO . •• 
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(7) 



-§-V 9 fcx-Y -y^7 l Sr^-LTiPiHgl 3 ^tU^fSo 
[0 2 0 8] L/t^oT, ^<DWr&. SOJW'GttBte, 6 

a' =«/2-e*^fi*fe-r» vmimofth (wa 
i t) n#w, -rftfc>*>, B«3*Afcai»ufci#©^ 

B#f?flf4, T/4ffc5o 
[0 2 0 9] i-*fc*>, *3fe»©»tttc*5^TW:» ^~ 
* 1 9 <©3£*>±ff »fN4, @15©7P-ft-H^ 
Lfc^atlH#^fT^, Hie3tSJ4, JilBjg 5 co JlJS 

v f (DitmKi. y nm&mz.nz.3&-*z>o 

[0 2 10] f^7 l^yfS^ tKX 

<o , ffitaisMm-i-v e *Dm& 1 3 -eanjf-rsmns^f- 

«J r.ro^»6rtgro#*)B#ra : SrT/4t^S 
tt, ±IE!f5 2 ©3E*©JIStt'©#& t ©«©« 

[0211] Lfc^oT, ^mmmmK^ti^ 

"C#, ^5<Djtffi©^J£w4 5l£;**yS©teffitt&0 
[0 2.1 2] Ell 7(4, *^K©*-?iiS*PSl© 
^tfr-5*s, »tt*mt©7-f-K/<?*«rMPUfe^ 

[0213] -er-e, *ms;w^flg<oifti^ic*5^T, in 

[0 2 14] Ell 7(Cfc^T, *3I£fM#P3£*9 0 

tt, fittaiti^iaiss 1 1 , M^fi2, ^-r y^7 1 , . 
nmmi 3, ^yfi7, *— ^ K9^^<1 8, ^e- 
^19, — ^ 2 0, MPU91, *7^22 1 

3«St*#*.-C*S*), ««Elkiai»fW«l|iIIS9 2 (MttftPj 
J|fl«l«^K) (4, £Ipm£E%^#9 4. F/V^m^9 

[0 2 15] *~*&«IW»3S1t9 OtH Jl^iCpM 
057^— K^y ^ SrMPU 9 1 Sr^^J^f •CffoTt , >5 
fcfc, MP U 9 1 (4, Ml ©HM1CMPU2 1 t 
IU#OT«|g$r{S^fctW-efo§ 0 fcf£, MPU91CS 
i^SC2i^©«lHf§i^^ S^l 2t^yf 71 
A^J^tv, ^^s/f 1 2©«9M^l'5y^M5' 
f 71 

[0 2 16] JQ«CiCln])nfHfflBlK9 2(4, ^©»giSfl= 
IS^9 41C4 0, SJIDiaS^C^MlS-t-SJllS^©*^ 



9 6fcUi^U mffJ*Ka5 9 6(C(4, Sfefc, F/V* 
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[0 2 17] F/Vg«HS9 5fctt» 

F/VfftLT^ *BEJfc««9 6fctitfj 
[0218] SEEJfcfeli 9 6 f±, ±fE^«mff «4» 9 

[0 2i9] -ate, *-*j**M«sii9 ofctt, 

— ]>V< y * ®I& 9 3(4, Ell 2fcSVM4Hll 3 I'^Lfc 
li7^K^'^IHK5 1ii«tfe') 1 ^-^ K7 
1 8 *) *-9 1 9 «:-£«SttT?imSlWm-*fc. 

[0 2 2 0] ^LX, ?5t«flHl»3Sfli9 Otftt, (fc 

tBJtU5His& i liv^ystfcsfeft, Wft&te<o%f% 20 

(wa i t) ESfflte, T/2-efc5 0 

[0 2 2 1 ] Lfc/iSoX, ±IB^6©Hlfe«7?B1®tP^ 

JH&gcfil*^- K/< y ^;v-ySrMPU9 1 SttT^^C 
l^XfroXV^WX, MPU9 

[0 2 2 2] *2IJ£cD^f§(4, M«S**©*«§ 

#») 4: LT©JSI«*IS]»lfW«iaiS9 2 £, MPU9 1 

[0 2 2 3] *fc, #3l;Sfctf>^1®te*5^XI4, 

fc£W4, P I DfWW£tr5 - HHfiftfttri 
[0 2 2 4] HI 1 8 (4, ^a*WJWS11& 

[0 2 2 5] ^JSCBffi^IftPJtC^^T, -hfSH! 1 x 
06, *j*tesf±; Ell 4 .i:rni«<75^a5»(-olNT(4, 
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[0 2 2 6] Ell 8K*S^X, *SMBW»3flll 0 

0 (4, VE.mi£1&\B\&4 1 , ^yfl2, APlP* 1 3 , 
D/AM102, M^fl5, 17, 
^^18, *-^19, MPU10 
1, *^y^2 2&tfD/Ai!&^7 34****.-Cl^ 

[0 2 2 7] *j£acffoW3£« 100 X(4, El 6 \C7F 

tBJt^[H]g§4 1 (4, xya-y^/V^fEt^^yf 

1 2 5r^UTA*$H^^^3-^/^^«-§-Eg#, 
fc£W4, MPU1 0 l/&^A^$*t5K*<t^-R©'& 
ffi&JfcttUT, «U6«#V 9 £JP3m 1 3Kim*i-5. 

[0 2 2 8] MPU 1 0 1 (4, gSji*l-^JtSb^.f*W 

^>m*s:D/Aaeift»i o 2Ma*u. d/a*ki 

^10 2(4, ^/HH**D/A3Elftb-C, g 

[0 2 2 9] MPU 1 0 1 (4, iyn-^^ 

fi-!§-E<Z>¥JS}W&#?>'* 2 2l-4'9*'7> / M- ; 5ti: 
*>{C, g^^lC^Ufc^jl^^TJ^i/hbT, 3i 

73 U D/A3E&3I7 3XD/A^&L-X, MttttMS 

-So 

[0 2 3 0] #*i£<D^f§^*5^X(4, JPi^iSBf, 
S/^l 2S^^f-7fl 5& K) «fc«8KU MPU 
1 0 1 *^D/A^M7 3 SriffL-X^-Y s^l 5 i-A 

aiSffilW^* 1 0 0 [4, APMi£B#fc*5 ^T(4, ii&^cia 
i ocoipMJS^^tToX, 
i o&g^iS^(cipM3S-r?>c 

[0 2 3 1] ^ 1 9rolelteiS*^g^3S*l'5il*-r 
^yfl2ft^M'/f 15* (n) «fc«J5 
«|XL, tetiJ:hti5lH]£S4 1 ©m^i-5'f4ffi^*{f-§-V 0 i 
MPU1 0 1*»5>D/A**«1 0 2*7>L-Xt±l73-t-?> 
B*aflE^*trt?UfcSflimffiVo *SP»^1 3XJPIFL 
X, r^iP»)S*t-S<3^X, *— * 1 9W[i]te«!JWSr 

[0 2 3 2] ^ErL-X, *PmjEV 0 Srfflt\ ffiffiJieia 

f4, 5 0=OXfci9, WW-&t@W#^ (wa i t) Bfffi 
(4, T/2Xfe^o 
[0 2 3 3] i»4 5t-, *HJ£<0^tC*5V^Xf4, P 
LLfW»as(£tBIRI»l««K:5l#a , t>5i:i-5t*^ ftffl 

mmm%v e\z*b mmm&m®K&z-%z\ t ^x# , 

[0 2 3 4] ^CDt$, Jl^fCfi. $yg)>X(4&3^, ^ 
<ki-5(OX, SJW»* (*- 9 1 9) CWtt^-f-K 
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✓< y v ?4 ^\z. «t o x (4, *s»t»# ft v S T* 

[0 2 3 5] ioi5^H, #Hlfe©M<i©<fc5 

(c smmffvo *»w-c, immmmmxi±, m&m 

[0 2 3 6] ^Jferoff^iC itb«, MPU 1 0 

[0 2 3 7] £?>(c, *^Jfe©^«StC*5V>Tf4, 

[0 2 3 8] Ell 9—E12 1(4, #3§K©*~ *i£ftffcl 

[0 2 3 9] #IBtt<0JBttfc*5^-tBu tiCffiJt®EHIKi 

©»wfc*iv>xt±, ±150 1 2 1 mmvm&Mft 

[0 2 4 0] HI 9i^*5^T, *-^3S*lWWiS«l 1 
0(4. ftfcUtl&HSg 1 1 , *>f JPjHBl-3, 

15, Mj/fl7, * K5'f^l 8, * 
-^19, iy3-^20 v MPU111, *^y^2 30 
2, D/AtMl 1 2, MffflHHS£«l 13, F/ 
V^m^l 1 4StFA/D^«|gl 1 5#£=HixT^ 

[0241] ^ffiJt^iHiss 1 1 r±, ±nm i xtra 2 t 

fjkl,tlh?>kmm<V** ] J%>X3biO , 13 2 0 (a) (^ 
ti5^ya-^/V^Etia2 0 (b) (£^1" 

[0 2 4 2] *P*S 1 3 (4, Z.tlt><DQ[temMB#V 0 

[024 3] MPU1 1 lit S^iS*l-*f^bfcx^ 
^^^W^jSTD/AatlftSl 1 2 Mffi^U D/A^& 
Si 1 2(4, r.©^ v^/vtti^SrD/A^ILT, g 

[0 2 4 4] F/V^m^l 1 4(C(4, 1^3-^20 
^fjOiya- if;<jvMt-% E # A^J $ ft, F / 

Si 1 4= (4, - S © 3i >- i-i — ^ / N/P^ff -Si- E © St*fe«E=2? 
)Iffift»Lt, iM*lffi#«£Sl 1 3Cttl*t5 0 so 
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[0 2 4 5] fMttXg*3S£« 1 1 3 (4, PI ^sUbSV^ 
(4P I D**©«lW«-§-»*#t?«)9» r.©F/V^m 
*1 1 4/6»feA^$tv5«EEf§#t, D/AfilSl 1 
2SriTLtMPUl 1 IfrbKft&ftZW&tt&VQ 
So-^x. 13 2 0 (d) U:*-fJ:5fc»SfM»flr*«:»- 
^yf 15tHJAt5. -Tft^*>, mWB^r 
1 3(4, F/V^&Sl 1 4*»bA**JxS« 

[0 2 4 6] s/^ 1 5 (4, J:IE#III©fit^S 
(C, MPUefciD^Ott^WJfPSix, t-#19iP 

i 9*ss*aut^ai3tu-c» m£©#^raffi®-r 

St, (p) Mfc«J0iM.e>it3. 

[0 2 4 7] ^ yf-l 5^b©ffl^l(4, *4 y*f~\ 7 
Z-ftLX*— * K7-f'<l 8lcA*=?^5t fct-s A 
/D»l 1 5(ctA^)$tv, A/DlEiUM 5 
(4, ^©*— ^ ^1 8tr^$^5Ti-o^©ft 
-Sf-fc-T^ ^^/V^SIL-'C, MPU11 1 Cltii^-rSo 

[0 2 4 8] LfciSoT, ifED/Ag** 112, (H 

flp{§-§-38£Si i 3&tfF/v^&Si i 4(4, mjg© 

3 — ^2 0©^fflfB^-T?fo5ui^3 — ^/-?/W^{b-§-E© 

[0 2 4 9] -tLT, MPU 1 1 1 (4, d ©j£Kft!l«{B 
*&A/D^*SlSl 1 5*jfVX%l'0&/vX. 1 
0©3i*^g«5SS(-P]aLfc^T*, JP&Sl 3*>bUJ 
^$tv2)3S«fflWB^ s ii^L.fct©tft?)4 9(C, S 

[0 2 5 0] tet§Jtt!5lH]8S 1 1 (4, 1 0 ©[HlteJS 

«dSg«5S«fc^i-5t, *4yf"» (p) 

t u-rA^stu5©-e, icl^ftfRi^y^-^ 
/w^fE#E*»6>, ia 20 ( c ) \ZTTi-tmms^rv e *± 
/&L--C, bmmi 3(cm*b, mi 3(4, ^comm. 

V 0 t X^mffc V 0 ^P»LT, H2 0 (d) ('* 
i-3S«*J««-§-Sf^'f yf 1 5, 17t^L-C*-#K 
7-f^l 8(CW^3i-5o 
[0 2 5 1] Lfc^oT, ^e— ^ 8 ic#t^$ 

n.Si***JWS-§-(4, 1212 0 (d) (C*i-45i-, 
Lfct©i:ft5o 

[0 2 5 2] *^J£©^©*)f^Sr, HI 2 1 (c^: 

[0 2 5 3] ft*5, El 2 1 (C*3^T, ±KI21 5 t |r!#© 

[02 54] ^aaiiw»siii i o©mpu 1 1 1 

(4, SD3£imre©Hi«f4, ±rdEI5©|f-6-i:lRHtlct?v^ 
{^ry/S 1~S 6, ^Ty7"S 8~S 1 2) , ^— 
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9 1 9 0^A*spUtB3S*tcai*i-5i:, ^yf42t 
^WCLT (xf^S2 1) , t!)tf|JfcttlE]|&4 IKS 

[0 2 5 5] i-Jfet?*>, 0 2 0©A^t, S/^l 2 

i 3*»e>©3««ftiwt#ta;<5v^-c*-^ i 9«>ihiie«: 

T s (^f7^S6, ^yfS 1 2) o 

[0 2 5 6] -toft, MP U 4 3I4 ( A/D^m^l 1 
5$r^L-r©"9ii (^fs'7"S4 1) „ Steffi 8 

tjsflf*. (wa i t) B#ra8T§r®0bLT (^f^S4 
2) , X-T s>^-l 2S.tF^-r s/^l 5£r (a) 

&;L5 Ufy7'S4 3) . rWc4!9, fiHBJfclfelElIg 
1 1 coffl^-t-S^^m-g-V 9 tMPU 111 ©HJ*t5 

siptKfcvo srap**i 3-eapif bfc&pjfm*^, 

[0 2 5 7] *-<0&> MPU 1 1 1 (4, flDSHStfB^ro^ 

(T/2-5T) fflt#ot (^fy7 , S4 
4) » 1212 0 (b) lZ7frti.olZ, iHtl^R^^iHt) 

«5S«K:JtJSUfcWjS«©l/2ffl)tl3 (T/2) 

J//S14) o -T^*3*>x MPU11K4, g^5iSf- 30 

^-t-4 5^ g«3g«fc#JSLfcW^©l/'2BJIB#*. 
S-S*fs-i-RSrS«5$-&T, {tfBJfctMlllg 1 lf-tti^-f- 

[0 2 5 8] UfciSoT, MPUlllft 020 

(b) KLSH-JcSfc:, DjK«*H\ 

&flMSJfclfc[llB& 1 1 fcUWr*-*. 

[0 2 5 9] -t l"C, MPU 1 1 1 *>kJLIEX2MS#R 
*SffitBJfc«lH|IS 1 1 tcA^ t s GtfBJfctfclfilBS 1 1 40 

tt\ ±»(D»f|s»S«rfTo-C, E14 (c) ir^i-J: 9 

j£+5flfcBlS36ft*V 0 SrJnJMS 1 3 K(U*t5o 

[0 2 6 0]MSl3(t -<Z>!£iS«^V 0 £D/A 
^IfcS&l 1 2^UMPU 111 

1 7^lt, K^-Y^l K 

T^e— ^ l 9 £Jfg®H~5o - 

[0 2 6 1 ] l*C, ID 2 O (d) 50 



i 9(D[iite^w*Ji"^*^t-s:K-r ; 5^> ± 

[0 2 6 2] Lfc^oT, — ?s<;UXi§-%rE tS 

^-hSr, 04 (d) K«"f-J:5K:, »*Ji"5r fc^t? 
ffitB IBBimBWW*« LT<0PLL5S«M« (titfBJfc 

[0 2 6 3] ^©gl:, B«5SflE^3t^-5*T?©«*M 

[0 2 6 4] EJLh, *»W#teJ:o-C>ii:S«h-fc«MS:# 
±iE<Pt>©fcl&££iv5 1 i>0>"<M4>fc< > -t<£>Sg£ri&fli£ 

[0 2 6 5] ±E*l©ia(|[0»«i»bSB4© 
Hl£©^ffi^*SV^Tf4, ■=£•— ^ 1 9©0tei*S* s B«5* 

o s — y/>Vv;M§^E©teffil3$&©tt*B^2:l3 

1 1 fcswittffijfcifciiiBM i 4 sfcu-cv* 

jt^mss 1 1 fc5VM*(fcfBJfc«iH»4 i <D^mm<o^ 

ait) B#|fl*ftSi-5. 

[0 2 6 6] 01 fo?)^f4|ll2{C^Ufc^ ; e 

!J McO'ttffiibKlllBS 1 ltc*5V>-C(4, 6 9 = 0, 1rt£fr 
#*>^raSrT/2t^)eL, 0 6fc$VM40 7(Cl^: 
L-fc^^^ySK){4ffiJttSlHl8S4 lK*5VNTf4, 5 9' 

[0 2 6 7] AflcMICM:« ^!l^f4> »2<D^<D»«ii 
*3^T(4, 09JC^bfc4 5t-x **t-W(--te+BID^b-C 
Sfe*f5©»4» SJfe^ii LT^L-fc{4teM8 9' O^T? 
fcO, ^— 9 1 9©@tejfi£*Si*iS«K:*]*LT, *J 
^Srte ; fait|!f[i]Sg4 1 »c«J5**.fc**t?«:. ^2© 
HJte(0^^*3V>-Cf4, feffi*/5 s 8 9' T-£>5©-C\ S 

[0 2 6 8] ir?>^ ^ 1 9©^©^^-^ 
t5. Si©ri^f>, «»©JB-t» *f4, $iJ»^*«) 
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f±, tttBJtlM6il.*r^*v**s-tn#*9x titfBJfclMfiH 
Sr^tuSi, -B.**<4tffi*<i*UT«»blRIJHi-ao 

[0 2 6 9] -?-r.T% ±5*oJ; 5>{c, «JJWtt*BSti^ttti 
lR|jt8*a-e*>*<i:tBib«lEiiS i i fc5v>f±ttffiJtfelilK 

[0 2 7 0] «I»!4tfflOKSSr*«{ki-5ii^ 

MW*«-c*>aMPU*«iW!:*/jM-*ii«s-e 

[0 2 7 1 ] ±IB*5©ISlS©^li*»e)*9©|lElt(0» 
[0 2 7 2] 

[0 2 7 3] »#«2lBtt©«W©*-*i«£ttJ»3S* 
[0 2 7 4] ^e— ^SEtft^©^-^— v'^rtf*S/h$ 

zprnzxy, ^-?<Dmm&*no^k&r-%, mmi& 

[0 2 7 5] W#«31E*t©»8©*— *«flWJ#«1» 

r t^t?#5t i tic ±iE3SflM»#»*»e>fitfBiaiJW 
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5 rttfST'^ otitic, 3«*fWfP3RSrJ:*)-«§Sf3e<l: 

[0 2 7 6] |f*3S4K^CD|gBjW^-^3i*SlJPgS 
[0 2 7 7] M#*5lE*<0«BiD*-*a«ffl»»l 

[0 2 7 8] Lfc^oT, S«iS«^S-t-5*t?©^F 

[0 2 7 9] Sfc, ^ISfflM»#«<O»f1«B05 t P'C> 

s65>S*s fc 5 x @ m J: o T ffiffllS Sr K 5 &&» 

*JA SrflWWb-f 5 w i # V # 5 o 
[0 2 8 0] »#*6E#©»W©*-*i*«1W#P3£* 

[0 2 8 1 ] Sfc, ^JEf&^©-r^-— ^-YtfiS/hS 
[0 2 8 2] »#3Uffi*©«W©*-*j*«IW»St* 

$y»#a— ©tw^^w^o^ww^F^je+t^^ < fcot 
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[0 2 8 3] »#Ja8jE«<0»Bli©*-***ffl»3*« 
[0 2 8 4] Lfc^oT, B***K:ftJfrt"**T?OB» 

m & ± 9 -gffl*i-r 5 r. k a*-e# s i t t> mmmw 

[0 2 8 5] (feffiPIJMIWW^awtt^ttffl©^^ 
[0 2 8 6] »3fcS9lB*t©36K©*-*it#«IWSe* 

EJfflfWtP^R t ffitBIHI ««]»#» t © anJMMW* \zw «) 
fm**aMH-5^Kft*Ufc*W*trttffilRI)lll« 

[0 2 8 7] L^oT, B^3iSi-SSi-S*t?<7?B# 

[II] *«M©*-*^«*>SS«0>||S l ©*1S©^ 

[02] a i ©4tffljtttiais©»ii«*iHiis«ij5feia. 

[03] Hio*— ^a**IPSWO#*«Mt*o^^ 
5 X^0„ 

[0 4] 0 1X050 2 ©'ffcfSJfctfcII!B&© i &gB©ft-S-©* 
-Y 5 V^0 

[0 5] 0l<7^-*i8*fffl»S«K£3*-^©i4« 
[0 6] &&m<o*—#&&toffl&9;e>?g2<n2d&e>]& 

[0 7] 0 6 ©>|£fflifct&|e]8©i^fclI]gS#|j&0o 
[0 8] 06©*- #&&fflfflm9.<n&&<om-%r(D'!''{ 
5 >-^0o 

[09] 06csHi— #mm%mmw;®imim®'&<DWi 

[0io] 0 6©^-^a*fMflP3£gi-J:5 ; e-*©iS 

l&m&M £ 7 <•' - — h „ . -.. . 

[01 1 ] 06XO ? 0 7cr.ftffil:bt5E[e]S§CO#g|5<om^-© so 
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94 5 ^0 

[012] J&tW<D=e— *j£gSWWS1t©^3©^Jfe© 

[013] &&w<D^-*mmfflffl%iWi<?>%4<£>^ifo< 7 > 

[014] #389!©^=— *5£&fMW3£iK©SS5CD^J6© 

Lfc^-*34l£«®iS«©@&#/£0o 
[015] 01 4©*— *jg«MiP2£itk:<fc3*— 

[016] ^5S**J«^a©^6©*J£© 

jgasrawj Lfc*-^ji«ftij«isia©08S«f^0. 

[017] *^PJ©*-^3S«*J«^S©^7©^ffi© 

Lfc^~^j**ftij»^«©0K«j^0o 

[018] #$&SI3©*— *iI&fMIWS«©*8©*l£© 
TfijffiSrSffl Lfc*- ^jS«ftiJ«^fi©[HlSS«^0o 

[019] #3893©*— <?&affiiOT3£e©IB9©3li£© 
»«Sriiffl Lfc^-^ii*$iJW^«©lH]SSfll^0„ 

[0 2 0] 01 9 ©teffiJfc&S&W&SBWft-i-©* -f 5 

^^0 

[02 1] 01 9 ©^e-^aflEilSitl: J: 4 o 

[02 2] ^ * U S©feffiJtt5[0BS©ii)^«l#140o 
[023] * !/ a©ffiffiJt«P«i«>ttf^«H4H. 
[02 4] fleSE^PLLWIWaSSrfflV^^-^iSftfW*! 
^S©HiSg«fiK0o 
[02 5] 0 2 4©*-^ K7'f^©A7JSfft ;E >' 

a— ^©ta^ji-s^va— ^^^fs^-©fflSt^c^©Bfl 

[^F-g-©tftK] 

i o *- fmrnrnmrnm. 

1 1 ttffiitfelHlK 

12, 15, 17, 33, 34 ^ 

1 3 AB*^ 

14 t7tyhSE«tlElK 

1 6 3t*>±lf®£3i§£iH]& 

1 8 *— 9 h'?4;< 

1 9 *— 9 

2 0 — ^ 
2 1 MPU 

2 2, 3 5 13^1/9 

3 l te*BJfci£3§ 

3 2 tffri'hflMWMsS 

3 6 D/AgE*fc8£ 

4 0 ^—^5S*ftlJ«lS« 

4 1 fifcfBJfctSIU8 
4 2,4 5 X<< 
4 3 MPU 
4 4 fflrffiJfcR* 

4 6 # - - .,, 

5 0 *-9m&fflW£im 
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